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2.0 Subsystems Acceptance Data 

Each of the major subsystems of the Flight Model Thematic 
Mapper was reviewed as an entity prior to integration into the 
system. The intent of this section is to present for each major 
subsystem, acceptance data for the subsystem (test results); 
reference lists of the configuration status; and reference lists 
of Non-Conforming Material Reports, Failure Reports (with copies), 
and Requests for Deviation/Waiver (with copies). 

The acceptance data for each subsystem (where applicable) 
is contained in the Appendix to this report, as referenced in the 
first subsection for each subsystem. 

The second subsection for each subsystem nntains a tabular 
summary of the "as designed" and "as built" configuration lists, 
showing all applicable drawings, specifications, or standards. 

(An "as built" configuration list for the total system is included 
in Volume I and is also included herein immediately following this 
page). This is followed by a listing of all items against the 
subsystem, with copies of NCRM's, RT ’ s , and RD/W's. 
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SANTA BARBARA RESEARCH CENTER 


AVOID VERBAL ORDERS 


Lloyd O’Connell. Mgr. Reliability 
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bate November 19.1981 


Dee Evans. Reliabili ty Engineer subject , __ERj 8014 

After carefully reviewing schematic in conjunction with subject failure #8014. 
I comfortably feel that no overstress has occurred to any components regarding 
subject failure. 


Dee Evana,\JS&i~ 
Reliability Engineer 
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Greacer than $100,00-if not aooroved. 
is. ijtc™ ,ni(tiAinh sEswrswanr rsfsnzr re" 

None 

13. SISCO: at* on OF oaviAneiw «ai vSQ 


Sis weeks 


^ Band 1 has a number of channels with transient /frequency response discrepancies 
as defined by FR 8440. Attached is a copy of FR 8440 and transient response plots 
for all channels. Channel two has average crosstalk between non-neighbors of 
-59d3 vs a specification of _<-60dB. 



Band 1 has been bonded into the FPA assy and discrepancies are not considered sig 
enough to warrant rework on a cose/schedule impact basis. 
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Kitat J.e'Ksienko 
ste® 604 kswc 3TA.: 82S3 

ert; 2121B <ma.cc32: 12-60-C 
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HUCHES A!HCBAFT.C®«5?*ANV 

• ... •• INTERDEPARTMENTAL CORRESPONDENCE 



. , '"\ B 
! SiSSj | 


tot L. Haltftausen 
:?»;_ SSHS 


0. Ad£53 

L. O’ConftviM 


au&ecT: Rationale for 

failure Classification 


oa?ej 14 July 1982 
Rgrs 12-«M»/8Z-042 


FRcat J,%a. 
BUSK 604 
at; 21218 


zenko 


fcsaiL6TA.: 8253 
<m.ees£: 12-61 


Silicgis Ppsesolifiep P/8 ' 950594/50868 serial masks sr 215 was failure analyzed 
on 38 Juas 1S82 (ref; XBC 12-&MJ1/82-037). Tits hybrid was found ft® be noisy 
or ehanaal 8. It was datarsained that transistor ^ (2E34405) was defective. T> 
failure was classified as rendag. slnca no previous failures of this typa had 
been seen. Bales? is e list ©f°?1S^t s Siliesa Preaapllflers previously ratuw 
for rstscst and ti sa disposltlea of ses. 






IIS 10 KSE81980 RETESTED. MEETS SPECIFICATION. 

' isa io Kavgfsiinsso open pin 10-13. mssifis hiss b© 

.'•■.* ■ * 

169 .: •• 3 AUiUST 1981 ' RETESTED. fffiETS SPECIFICATION. 

"M3 :. -.: 11 ®&CH 1982 8FE8 PIIM0-13. HIRE 0080 PXK 1C 

•. v ; . . . . ' - . fused oral. • 

' :.S7.'J-V 30 19B2 . ' RETESTED.' 'RESTS SPECIFICATIOH. 

202 39 JI85E 19© ; • RETESTED. jgETS SPECIFICATION. 

81 39 M 1982 V : .. HHESTED. fsEETS SPECIFICATION. 

20S , 30 JUNE 1982 ; : RETESTES. BEETS SPECIFICATION. 

166 . 30 JUNE 19S2 . . - RETESTED. •* MEETS SPECIFICATION. 

169 30 mi 1982' CHANNEL 0 OPEH. 

'{Rate that serial 0 ! s 166 and 169 were submitted teles for retest) 

As seen from the data above, none of the Silicon Preamplifiers exhibited failui 
related to the 2K44C5 transistor; thus , as previously stated It Is assuaad fchai 
tha failure mode for. Silicon Preamplifier serial # 215 say ba classified as rai 


. 169 •; •• 

3 AUiUST 1981 

' 'M3 . 

31 MO! 1982 

X 

•■? : • " 
202 •••.. 

38 JUNE 19© 
33 JURE 19© 

81 

39 JUNE 1982 ; 

m ■ 

30 JUNE 1982 

166 

.30 JUNE 19© 

169 

30 JIKE 1982' 
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To: L. WolttfiUSBft 

cros SBRC 

« !3 «®GTt Failure Analysis 
• ef Silicon 

Priaspl i flap Hybrid 


css "8» AdEKS 

L. O'Connell 


tetai so Oune 1982 
mr. 12-60-01/82-037 


FPSm <$• feS 
Exeat 6Q4 
6«« 21218 


MAU.8TA.* *. B2S3 
630.050© 12-60-O1 


SILICON PREAMPLIFIER • f ' 

PART HOMED: If5a594/S0860 V-.-- 

SERIAL KUK8ER; 211 .• 

DATE CODE: 2880 . 1 -• ’ * 

* • 

The ebova hybrid was rotes i@d par S8RC Spec, $160i§ and found 
of spec, on Giannal 8 for spectral neiss at both 10 KHZ and 21 


to bo out 


The hybrid passed fine leak, gross leek and pind test. Upon dsTidding the 
eauss of failure was determined to be Q3 a 2N44S5. Q3 ms peplaead with a 
dice from lot 8-7085 (the same lot as used in the original hybrid build). T 
hybrid was then retested and found to be within spec, Tha test results ar© 
shown bslew. . . y s' •*' .* *• 

- - r » V ;.*■ - 

Spec limit <1.7 nV/ VHT {Paragraph 1.6 of Spec $TS09§) * 


FREQUENCY 


iq mi 

za khz 


DATA 7/24/80- 


1.3 ii» 

1.4 nv 




2.3 nv 
1.8 nv 


'-v 1 ,5 ny 
1.4 nu 


Sinee no other failures of this typa have been seen this rasy be assumed to 
be a random failure. - 


JMimle 


J. a./MazenKc' 

Man&gfer Technical Staff 
Technical Support laboratory 
Engineering Services & Support Division 


































NOTE: Spot bonding of Hybrid will bs perforated on far In 
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REVISIONS 


DSiCBIPTIOM 


RfLeASrCs *?-S -12 


Completely revised and retyped to incorporate . 
new system specs & update test procedures. 12—6-79 

As r equired bv ECR TM1103/01. 


SER. No 
002 & 
Subq. 



Paragraph 4. 6 added i Transient response- 
gold wires are not damaged, 
as req by ECR TM 1913/01. 


Incorporated. E. 0. 214-9A 


iNCaU>MAlE> ED Z96DA . 


Changed by Revision Notice per ECS 
Ho. S£S 2559/01 
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Band Level Assy 
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201 


IQ. 01*36 Cf ct&\ tutu Oil vt» 


JJ. aii6*n>t»©*-c* ot*>*r : ch/«Ai«cQ 


Pcrciaaion to vac- Band 3 Band Level Assy SS 201 with Ch 4 noise of 2.6 pA and Ch 9 
noise of 2.9 pA vs a spec ol <2 . a pA and Channels 1, 3. 4, 6, 8, ig, 12, 14, i*» 

& 16 not mooring transient response aettlinK Mmr requirement. w f <1.52 by 30 vn. 
Copy of FR 8317 attached. 


24. %C C& f C» 5Cvis»f i6*v««*vt8 


Noi$e porfoVaiatiCe ui Ch 4 4 9 will still alloa svgtea uiguai to noise performance 
to he t&at :wd ;iJ l channels have t mnsienr rospoiisetj LUau settle to 12 hy <50vs. 

Tne rewoik rufjnirrd co correct the <H*<-c«»p;juciev described above in nnr considered 
cu?a or- schedule affective. 
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Six weeks 


Band 1 has a number of channels with transient /frequency response discrepancies 
as defined byFR 8440. Attached is a copy o£ FR 8440 and transient response plots 
for all channels. Channel two has average crosstalk between non-neighbors of 
-59dB V3 a specification of <_-60dB. 
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INTERDEPARTMENTAL correspondence 



L. Wolthauson 
58RC 

Failure Verficatlon 
Of Thenatic Mapper 
Silicon Preasp 
Hybrid 


CC: L. O'Connell 

F. Carle 
R, Nelson 
E. Furuya 


oatb! 11 March 1982 
nas: 82/12-60-02-101 


,BCsl! J, Masenko 
BUD& 604 mail Sta. 8253 
ext: 21218 OBtLCOOS: 12-60-01 


Thesatiu Mapper Silicon Prean^Jlifier Hybrid P/N SQ860/19S0594-U00 was returned 
to the author for failure verification and analysis, The results of the 
investigation ars given below. 


Initial Failure Indication • 


Open between pins 10 iatd 13 (Detector 
Rotum 8) 


Failure was confirmed by Electrical Test. The hybrid was then subjected 
to Find Test, Fine Leak Test and Gross Leak Test. The hybrid passed all 
of these tests. The hybrid was then dacappod for visual inspection. 
Visual inspection revealed that the wire bond which connects the two 
conductor eraces on the hybrid substrate (sea attachsd photographs) 
joining pin 10 to sin 13 was fused coen. 

The actual cause of failure is indeterminate. However, scvoral potential 
causes are listed below. 

, 1. Reversal of hvbrid in test fixture. 

« 

2. Reversal of hybTid on PC board. 

3. Inproper potential applied to pin 10 or 13 during probing or 
trouble shooting of PC board. 



J . Hasenko 

Man&gcr Technical Staff 
Technical Support: Laboratory 
Engineering Services f, Support Division 


*M • «* I 
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SANTA BARBARA RESEARCH CENTER 

A rwttrmi’wy c/ Mvgua Autrdt Ccf^ocar 

INTERNAL MEMORANDUM 


1 ^/ 


XO: L. O’Connell 


V SUBJECT: Subject: FR: S8341 

| (Band 1 Postamplifier Bd, 

\ 50904, Fit) 


CC: Sea Distribution List DATE: 20 November 1981 

arp. HS 236-7743 
REAR 81/64 
FROM: A. Bubar 

. BLDG. B-ll MAIL STA. 102 
EXT. 6246 


FR: S8341, Dated October 26, 1981 

The failure van encountered during rataet of Bond 1, Channel 15, cf ter select 
resistors vara ressved froea standoffs and placed directly onto the board. It 
was found that ths pregain resistor R88(6.34S) and rolloff resistor R72 (24. 3R) 
were interchanged. Tho reaiaeora were subsequently resovod and reinstalled in 
thair proper locations. Figure 1 illustrates eh® posts^lifier pro®sia and roll- 
off stages. In general no ewer stress will occur so a result of an Interchange 
of pregain and posegaia resistors. Ths pastasplifier has been designed so that 
any interasdiata amplifier sesga can saturate without causing a condition of 
overscrasa. 

A. Huber 


AH: jc 


W*/0 

Of, /Jo. /9oo 


huomo aircraft company 

VACS AND C0KMUN1CAT1OK8 CtaOUP 

bl aeouwoo. California 
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4. TIME OBSERVED 


! Pu&fir 

P)&£,rStntr 


EOUiRMENT tQ5N T1 PICA TION: NAME 

PART KUM££R 

s;n 

7. SUBSYSTEM 



a. unit 



’'^ASSEMBLY G SUBASSEMBLY 

*£oi 9S 

Zrj/ 

l0 ' G MODULE G NUCAM G CARO 



11. OTHER ‘ 




5, DATE OBSERVE 

MO /& OA^*/ Vfl p- 

□ CARO 

□ PART 

MANUFACTURER 


-Z/2/2.C~ 


_ HRS AT 

, G OTHER 


I IS. TEST FHOCeiURE 


/6^9 


IPAfl^ y 10. OW^gTOi 


! osa l DATE 

! <??,/ 3 ! /&-& 


17. C&m&tAT 
a SKQTUSH 


18. VERIFICATION AND 
FAILURE ANALYSIS 


2X. □ FOLL QWRMG RGWOfWt/ fiSTEST RECUIR® 
^ BGWQRg/fiETEST KQT BSCUlftgQ BECAUSE 


pa FAitaJ Itss NAAJS 
AND PART 




j a. AuriSstiArwN^ 


RZ. COMtatUA) 
Q SNCCTUF.n 

n. REWORK/ RETEST 
ACTION TAKgn 

. * A 

_ 


24. CAK&tCJU 

t 



Jrff* lO-ftS 



2S. QABStTtal 1 



a UST ALL PARTS REFLACEO 
PART NUM0E» 

CRT SYM 

PART lot number date coos 

MANUFACTURER POO CABLE DEFECT 

ANALYSIS NSJI 


• 














[27. REWORK QY 

ORO JOATE j 22. RETESTED 8Y ORQ OATS | 

CONT1NUA* 


a CAUSE ANO 

CORRECTIVE ACTION 


XL ?RB CLOSURE 



/ ^ 

v — r~ 






&? 




Stl5 

JU 


Z) ~ ~~ ’ - 31 . CONTINUATION ^ 

// □ SHEET USED 

32. DOCUMENT IMPLEMENTING 1 / . 

CORRECTIVE ACTION J 

t 

7 ZX' 

-A - A VZr> 

T 773 £jA&i 3 - 

U * 


3*. BASIC CAUSE 
OF VERIFIED 
C AIIURE 
33. FAILURE 

37. RE^oklBS^ 


I u DESIGN 
| Q ENVIRONMENTAL 
j G DEFECTIVE PARTS 

PRIMARY 


C TEST procedure 

Q TEST SET-UP 

□ UNKNOWN 

□ NO FAILURE 

wmn 


ASSY/FAB ERROR 
WORKMANSHIP 


T° F,///> 1^3-^ 


35. FAILURE 

CLASSIFICATION 

^ 33. 


U ROUGH HANDLING 
C WEAR-OUT 

* g CRITICAL 


y, 

yW 1 


pat?»iNOR 
C SAFETY 
" J ORQ 7 
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Program Instruction 010 

OF POOR QUALITY , J ? 

jraocuaiNO activity us. £0 

1 f :3URT rod OEVUTtCKmiVCR 
i du »/i-jto**oo s* ut roa txsnucTWS) 

5AT* WtfQ 

/ a 


-»** «o .oo«tis David M. Randall (H etv.*no» 

SBRC, 75 Coromar Dr, Goleta, Ca. 93117 | J -^ M1N<3a Q„ irtui 


i. 3U( ’.1*4 A/r(CTCO 


«. MOC£L/TYt>S C3 OC 

F I 11323 




4. 3«v /tsai via •*,. 

W-118 


6. CTHiO SWt*>t/CCM* I GU 

9ATIQS9 I TO#S> WPCCTSO 


5PCC..-20C. yO. | SCft 


SYSTEM 


*SM 


*esT «n.*M 


i n£ •;* it* • *nc*/*4«'itft 

Permission to use PFPA with Band 4 Ch 16 noise of 2.8 pA 


OBZHEBBEGEEEEOB 


C&MTQACT KQ. ft W**fc 

NAS 5-24200 


>. stucr «j ;trccr classi f >c&rion 

f^uiMoa Quojo* □«.««. 


u. >miw. IT. LOT MO. 10. OTY |l». »«0LP0IM3 OSVI *riQK/MAI vC» 

50797 — C 401 l 


120. emcr a* cost-- 1-01 ce 

, Grsaesr chan $100,000-if not. approved 


ctfsct on ocLivtuir sgksuuli 

Eight weeks if not approved 


11. OSSCBIPTIOM o«\ii»r:otvo*ivEH 


Permission to use Flight PFPA with Band 4 Ch 016 noi3e of 2.8 pA. (Ref . FR S8342) 
, Specification is <_ 2.4pA. Analysis indicates that the Radiometric sensitivity re- 
! quirenents will still be met at the systems level. 


rjH 


*PO«OVAU, 0 I $AP=*OQV *C 




OMUtPOOOveO 


tsr activity 


D. S’- 16 94 


r/A 






























“1 iT'lihMBfM^tfiTlIiiffi riM I l T ■ 


i «?Sc— 'SiftsL-. it, J ~y - ' 


- • - &>*”*-/ ■Of*£#ATw 4 ! 3 oq - : . ■; 

:; .- , - : ; ‘iSPACE AND COMMUNICATIONS GROUP • . 

"“■s~S~rS^f, failure flEPORTS^v;. s *• . 8441 


rr* * tti r**^ ■|ien« , M*A — 


□ tussrSJeto 
El usai 


atsiusir 
□ £ua&as&te3tT 


zs/ 


- Q KSSSM 



tMJsufaCIuniB 


MS* AT__ 
□ OTKH1 






■BhohI 


a watt vs 






PS®3ASaSK5W 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

SU m 7 *r 77 — r rrcm — x^-va I’ycn^yw r V xv-irfrrr r~rtsn 

• ■ ... .SPACE AND COMMUNICATION GROUP •* : 

V- ; EQUIPMENT CHECKOUT 

* 'rk^’4- 4 -. •- FAILURE REPORT .•* 

dvg^ : CONTINUATION SHEET 


CONT. SH 


".-•;*iQW8A«Cft»T : C!»l< , «W -7«." 


....i ■ -“LAiLLPIRST CONTINUATION SMEITT USED ‘A^E-ONO 'S*. ANO SO C« 


■ " ■ — — — » IDENTIFY ENTRIES BY REPSRENCWG PR SLOCK NUMBER IN COLUMN. OATS cACM ENTRY. 


Te/t ■ * i^A/iA 


<,VS 


' Cw'--'-- 3 <j ' *• • . 


Sic. • SY ' 


« SERIAL NO 


AODHlC’NAL 

CONTINUATIC 

SHEET ISJ use 








c. 


&C. 





UK 

























J^rsc Tafisnirricn Ol'J 


;jh v ; »(•> ; * «t*i rrJ.vr.Tj 


t*Tt 


IQ UKIlallV PAfcifc IS 

®iV* OF POOR QUALITY 

y w>. 


w ^ David M. Randall | ; • Hi Z fT^ ~ 

S-UKC , 7 5 Cn , lima. Or. , On W- . ■ n , C.« . V 3 1 1 7 j * r-j Mtsoa ^ ^ Q T , t<4 . 

*. ?\* *„ \»w4m:*n * ;:«• :• * v ; * : » y* . vr p ; > • »inl *rric'to t • c» a.* 


• iij c^wlwo*. 

»tu*\ «/ctCT53 


• . r~c ». ws c-iif jc» svi. s£s>s. n. *?t* *•••**• «**■ j ^ *a7»<pi »»u#\ 

F 11323 •; TM I W-123 I Qv£l, G^'p ' Cc? 0 ' □«« £]* 


}*tt f ‘ZiT'CSj * f CS T J L -N 


a. UMAKlsr,n AffEC^Cc 


v . ■■■■ ^.. ^— ^ <o ; ., c j roc. so. j vi, j »*•. ;oc< i ~ \pa. *<q. 


♦. j 

•J_i2 L. 

I. •>.:• 1 

(. ** 


11323 


30767 | F. | 

I ' I 


('enzission to ur.-fi Aland i i2 and I rvt:1 Aggy SN 401 

* I . T CJSf.i«i«4! «$*i T>»5"«W»V: \ * 

Kaciiu:m:tcr | It {?"*:«« 14 

’< —» " *» MH«A* ‘"U’W •**» **0. oa Jll«e. t »7 LOT" **0. U .CjrT^ ^1 • *C -** 


». .»»T*ac» Ml. « (,.*4 7 >ua 

NAS 5-24200 - 


t5 ri 

urfeAf<*r rhnn uT00 % 00-if got JfruiTO v6cl . 
^TTiTFu 7 3 ^*TmTHZJTT 3 .’wJii ^ fc V £,a^ % 

None • 

<#. o» otv*4«iCK»A; vcq 


1 ^ 

II !><««. •* 

111 LOT V}. 

1 401 

»• . *iTT 
2 


• A‘l^ ; '-LAii.. u.ATirv» 

PC *11**4* □ M*jO* | ) ■. »• • 'CJV. 


Six weess 


Eand 1 has a number of channels with cr.-inn-i.cTjr /frrrpirncv- response diacrepanciss 
ft a O'? I iu "id by i'll S440. Attached is a c . npv of FR fVc'tO and Liaucieut response plots 
for all channel*. (Tharmel rvr. has avera<i.<? crowwialk between non-neighbore of 
-39dB vs a spectficatlou u£ £-60 ub. * 



3nnd 1 has been bonded into the hTA aaxv nuU dixi: re.panc.ie*: am not considered 
rnmiwh to warrant rework on a co*c/scheduly. impact basis. 






REQUEST FOR OEVI ATIOM/VAI VER 
ISU Hli-STD-HO OA i*i ros IXSmiCTIOSS) 

i h*mi"'ai«o *oo«iss OiTvfd^MT" Randal 


OATt POCPARID 

3 '/f'-srx 


owgiwai wuse « 

poor ouai itw 


4, DESIGNATION rpft OEVI AT IQ.N/WAtVCR 
_ MOO£L/1VPt fc. Uf «. COO £ C. SYS. USIG. |< «xv/w*m« «0. 

S 11323 TM t D-142 


Ca. 93117 

ftp 

ngjaa-Aa 

*. U«SC IfNl 

afuctlo 

( v inj*c- 

1 AlTIDNAt 

| |*LLO. 

L-jcATEr 

□ 


7. SPCCir (CATIONS Af F eCT - fr.TLST PLAN 

m*«. code vcc./coc. m o. 

A. S\>\L?4 

fc. >UM 

r. TCST Pt ut 

fc. HID L» UiV i All ON/ MAI V£H 

Permission to use Ag Epoxy Bonds 

tl CONMGUflAllON mS NOMCNC-ATuR* 

Radiometer 


Short Band Level Assy 50797 

;c. t»f ici CM C0ST/P81CC 

Greater than $100,000 if not approved, 

22. tf^tCT OH INTEMAtit Licisrii JUPPOKI, INUKFACt. £Vc. 

None 

23. OISCHIPI ION OF OCVIAI vc« 


ITYctiv 


*'53 MINOR □ MAJOR n CftlTlCAt 

j 6 01 HER SYSTrMV/C(*NM<ji.. 

I RATION ITCMS AfF t CUQ 


8. DRAWINGS AfFECTtO 


scn cooe 


50797 


12. CC NO. 

II 

Cl 

ll. HKCt mo. 

17. LOT NO. 

501 

1#. OTY 
1 


I I V. CON ENACT f«». » LlNc i »£?.; 

NAS 5-24200 

o *f i r t " - — ■ 


II 0 MINOR □ MAJOR f""]cRtTiCAC 

LOT NO. 1#. OTY >9 . HC CUfcWINC OiVI AT I ON/ WAIVER 

501 1 Q<« B.» 

CfftCT On titLivfnv scutum... 

Three to Four months if not approved. 


This deviation requests parmission to use Ag epoxy to make the electrical connection 
on alignment channel A and channels 5, 7 & 15 without making a thermal compression 
bond first. The bonding area is chipped away on the alignment channel and 5, 7 & 15 
have Ag epoxy on their bonding pads which precludes the making of a T.C. bond. 


NE CO FOR OCVIATION/WAIVER 


We do not have another basic halfband to replace the present one with the discrepant 
bonding areas. To rework this halfband or to build another halfband is not considered 
cost or schedule effective. 






SANTA BARBARA RESEARCH CENTER 

A Subsidiary of Huffm Aircraft Company 

INTERNAL MEMORANDUM 


TO: L. O'Connell 


SUBJECT: 


Use of Sliver Epoxy for 
Electrical Connections 
(Ref. Deviation D-142) 


CC: W.D. Adams 
L. Altman 
G. Gritt 
D . Randall 
T. Sciacca 


DATE: 19 March 1982 


REF: HS 236-7901 
PE 62:82 
FROM: A. Perline 


BLDG. B-ll 
EXT. 6106 


MAIL ST A. 39 


The undersigned has completed a review of the use of silver epoxy for electrical 
connections on the spare silicon detector and preamplifier assembly (P/N 50797) . 


The results are as follows: 


1 . 


The bonding will be performed in accordance with SP 60141. 
Paragraph 6.1 specifies intended use is to achieve electrical 
conductivity between electrically conductive parts. 


2. This bond will be used on three leads only. 


3. 


The wire is 0.001 in diameter and has a loop height of 0.010 in 
max. The inertia of this loop is extremely small and will pose 
no problems in vibration. This problem was reviewed at the 
time of replacement of platinum wires with gold in the CFPA. 
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or'gwl page b 


* P0 °« mun 
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REQUEST FOR OEVUTIOHmiVER 
tsu nu-sn-no at at ran tf/sm/cnaa) 


OUC PStPUBtO 


iBncuxMS ncriviry no. 


'■ Oon C. Casual 1 

SBRC, 75 Cororcar Dr., Gclata CA 93117 

4 . Q£S I GNAT t ON FOR PE V 1 AT I OM/WA I VCR 


JQ, 


A? 


JH 


MOOEL/TYPE 

FIT 


t. turn, coot 

11323 


<• rrs. cusitt. 

7M 


4. cavAaauvSQ no. 

D-128 


7. spccifications Ar^ccTEO«rg s t plan 


5. 8 ASS L l *& AfPCCTtO 

a n&C- r^ALtO. n 

TlOW AC LJcaTEO LJ UCT 


•-E3 MINOR □ tAAJCR f~l CHITICAC 

*. OTHER SYSTEM CteRF I GU- 
RATion i mis affected 

D"° 


8. ORAWINGS Af FECTEP 


ktfU. CQOt 


SPCC./GOC. NO. 




SOl 


F.3JEtJ5IR 


sav. 


rnnrr 


ijjzy 


smr 


fc. ITEM 


c. TEST PLAN 


OF OtYJATJCW/BAI Vtfl 

AUTHORIZATION TC MODIFY HIRE BOND CONNECTION 
uvawiaiiftw r wft, lyBrwMaa xi fQtn — 


IT TTlVTTiy. 1 

NAS 5-24200 


PRIME FOCAL PLANE DETECTOR ARRAY 


i. CO K8. 


II. M»«CT «3 


r ^ atiV T giv Ts -^ - jffiwv 1 •— 
«. OEficr a.AS3ini*iioM 


□ MINK! r**^ MAJOR | [critical. 


it. nwi cs roar m low*t atfccckv ictus 


SILICON OETECTOR 


griwtgrsreSUCTgra- 


mot no. on tth ototo. 

50003"^ 


17. UOt KO. 


1 


■ >. mcuHoiMS otvi*ri(n/«aiv!ii 


o 


rn cmcv srsEkWisrssiszr 

2 Weeks i .<k 


C3" 


$20.. CCC 


»: truer amwBi g T i B Lttamv i e ww: Tnwarr tvr 
NONE 


ii. oucak'tiok of ocviATioHMMivan 


THIS DEVIATION RE0UESTS PERMISSION TO DISCONNECT SILICON DETECTOR, CHANNEL #9 
DETECTOR LEAD AT THE DETECTOR LEAD TO DETECTOR SUBSTRATE CONNECTION CF #50797 
BAND 3 S/N 401. TEST FOR WIDEBAND NOISE CHARACTERISTICS (DETECTOR OUT CF .CIR- 
CUIT) , 

•w THC A&S ^ JLc, ~D& 6 :cf) 


24. NCI-0 FOR OeVlATlOM/CAIVCR 

NOISE MEASUREMENTS MADE ON CHANNEL 9 Or #50797 BAND 3 S/M 401 INDICATED A POTENTIAL 
EXCESS NOISE CONDITION WHICH COULD AFFECT FINAL SYSTEM PERFORMANCE. THIS ACTION 
IS NECESSARY TO ACCURATELY DETERMINE THE SOURCE OF NOISE AND ITS EFFKT ON FOCAL 
PLANE PERFORMANCE. 


REA . 


SYS ENG 


? X J^iAtCuZi 4i-^cr^l S O&'kl 
-- C3 SQfflMM-a-jP • » 

-o 


js. pooduct i oh Er^tcriviTY by stniu. nu*8£» 

SlOC ?5 Ssarvo CC3 cruu 




27. APPROVAL/O 1 SAP.PROV&t 

a. 

□ WWVW. «£C»4rfNOCD 

T. 7 . — — 

f-l^ovo. - A ■' ois^'sevto 

t. SOvCRNMCNf AC^IVlVy 

“ " 3ATt” ( 

_ \ ' '/r ./ _* *r • 


DD.sr-1694 

Enz'neer-'nz i 

■ fcvgraiikWJT.ragas 

Reliability- I Quality ' Production 

Test 

j ^IIMI 


■ i 


! 

1 

i 



KM 


SJG»HAfO* mQ *c3«t5S 

SBRC, 75 Coromar Or. Goleta, Ca. 93117 



tag 


•VATtCN rcR ;ev t AT l C.V/«A I VEP < >♦ iASl t.i»& 

i. kd*n. cs&t [«. JYS. 3HIO. | *• «0. [ 

11323 




IPl 


OeVlAtlQN 


*t*GP> □ WAJO* □ CDirt cu. 


*. QTXfiff SyS7X*S/CO** ' GU* 
•ATT OM I TIW3- A^TICTttO 


□srl D ns □* 




JTfC./OOC. ho. 


«. svsrtw 


k. 1TQI « { 

" tst T oil r 


r w.nrn.T nr / nm 


«TB. COOS 


11323 


■oaasB 


50795 



*. :irv.t ■» Permission to continue thru FPA assy n0795~witn >a. a»r»*c.T *o. a >..»•« irt» 

Band 3 Ch 9 Mlda Band Hoise of 2.9 pA. . SAS 5-24200 


» { : ■■'r'if-rr 


,it r 


Radiomater 


i#. **a1 ««. «3 mm suit* iT.^oTwO. to.OTY 

50797- £ 401 1 


il* HflTf 



two weeks if not approved. 




Nona 


is. oajcHiBTioa or ocvi»no<v<s»t<fti« 


Thin waiver requests permission to reconnect detector lead Band 3 Ch. 09 via 
silver epoxy, teat and assembla Into F-l PFPA assy 50795 with Ch 9 wide band 
noise of 2.9 pA'. 


ipoCQvAl./ Z I ?AP»oqQVAl. 
























HUGHES 


interdepartmental correspondence 


TO; H. i‘ . Wi* Vert on 

cko. E‘i-41 

swojf.cT: Eonding of Giiid Wire 


cc; L. f- Long 
.}. H. Kaffer 
>. . O’Connell 


... .•"‘.vT" 

v: 


oats; 15 flctwor 1931 
utF. 762 T. 21./276 

mom: K- ™- 

one. ; 

•LOG. 31 : KWtt.STA». : 

LOC. cQ : 'I'- axT... ^ 


A -recent. ttft'iileQ wbe* bonding^ 1 nail gold’wlre ta gold platdol 
•■vsultfcd'.T'n an- electrically noisy bond iaiat. It has been 
Lbe silver-f^V.tad anoxy used in accordance- wi th -SK 8W4Q bs 
posoveo a»d ;.f : Tf5h epoxy applied to .forfra better bend*- • BecasSfc «£ «• , 

sur-oat,* area involved and th*. thinness of the wins, it- wsui id. b^ --- ^ 
difficult tc- coapletaly n«n>v«. ths cured epoxy. .Quest. -o^ m®?®*. $ 

46 the- irfiegrity- of sucit a- secondary, beast on- top «f *, cure*fcadj*$ : £ 

7a. this instated, there scculd t>« probTess kith this r bon*i| : 

—vi.- i—j — *a» yin. »« iKs nM'ioh.fi'. The sand 1 ins will .be owt-Swy 


Th&y« say; bo. suss- degradation; in tfifc t&eresl transfer cs9abUrft.^>l«?t 
i-t is doi»ti?4fc“that it could be B»»sarfcd* ".This, remark procedure-^ »' .‘3 

strVctly veciarimded fortfcia proto »*a sad should toot be used ingeMftk. ■; ^ 

practice. - : • .; ■:■ .; ••.;•• V/"a :§. •% 


TLT&oyle ■ . 




Q. 7. CSO»t rj£i,vi S "• ‘ •'• 

•: Adhesdves and 3i electric.*?. .wJCi;icn- : 



Program Instruction 010 


ORIGINAL PAGE ! 
OF POOR QUALng 


seoutsT fon oevutioh/viiv€R ' 
rstt itL-iTD-.ie os -4i rot insnucrions) 


mic noun 


rcoamixo activity wo. 


»ioi»»ro« ■.«* mo »oc»tii David M. Randall 


S3RC, 75 Coromar Dr., Goleca, Ca. 93117 



. **3T I 


Permission Co proceed with Band 4 Ch #16 noise of 2.8 pA 


r»«;r to. a l.n* i rut 

NAS 5-24200 


TIKMflinnHWUUI 


Radiometer 


trier slash /icanou 
uttcoa | I muoa flonriCM. 


i. M at *«' an koecsr titcotr «s*cc?xo. it. im «s. et ruia ; 7 . LO r no. is. grr 

Band. 4 Band Level Assy 50797- S' 401 1 


$80,000 if noc approved 


Four waek3 If not approved. 


gciCHirTioM at oiviNrian/tiaivca 


This waiver requests permission CO proceed with assv. and casting up to completion of 
the Flight PFPA with Band 4 Ch #16 noisa of 2.8 pA. 


a jcv» a now #* j vjfr 


The alternative is co take 3anda 3 and 4 out of the FPA Assy; taka Band 4 apart 
and replace the detector. Thi3 operation is risky and since cha reason the 
detector became noisy is unknown, there is no assurance chat cha replacement 
detector will perform any better or be more reliable. . >_ 



'K&r^jP 







yscen engineering 
cicaL - Prosran Manaeer 


. 4»»®0VAC »CCC«**t , «0C2 


t . ^.ii.s«4(sr - •» 

A/ £ fJ- 


DD 16 94 


ouu»»evt 8 


%f/& 
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OF POOR QUALITY 


P^ogr-ai OlcO 

.ca'-’c;; ..C2».;y r; 

/ \ 

s*n ssrs:srs o\/ ' 

>»-/*- f-/ 


/*» Ci trnnwir Drivn, flolr.t/i, , •I'UU 


| vCV**TlC* 


/wAivro 

!>• MU LISl */»tc:U! 

>. i «. a*/**>*a « j 



□ »•■ □- 


-»r* 


1 1 <2 i 


r*xuu.siiiuu Lu use Ecxuu 2 Earn! Level Kxxy SI) <*01 


-• .-***.*A- 4 »«* *» 

Radiometer 

M - <■*-* •* "•' M W«V*''mCkI^C{!U ;<<. #*•# *«. M '▼*» Qitii IT. vat **». |-.t. 4TV 

Hand Level At«v 50797 AOl I 


»CCi RM** dt>rlJtT»OV»*l>ifA 


t'uc: 

oreaLei* L haxi SiOU.Ouu - xi not approved 3 co A month*? if noe .Ypprnwd, 

U. ifftCT 3n wii.sflc '%.>POfcT. “»»Tf - 

NONE 

;j IJ*. M <!«!• Il,l> ••.» >H,«t|'!;UkiMIV(« ’ " . "* ' ~~ ~~ 

Pft 7 -niissi.'.n rn"u«» runll ? fiend Level A**y SN 40 i wi~Ui Cli !,’"$» V « 13 * noc meeting 
frequency rn^ponsa of <3 (- 3 . 1 <J», - 3 » 05 uB & - 3 . 06(13 respectively) ; 

•ih s, 7 .> 9 have non -neighbor crcasiaik ot - 3 ydB, -vj^jj & • 5 >UdD respectively vh 
4 >f« of <fjOdB; and .Cli 2 , 6 , 7 , 3 , 9 , 11 , 12 t> 13 do nor meet settling, Mmr 
leouicumunva. Copy yt FF. <iJ 2 ^ attached. 


! * •<»»*. 


ST"’" 3 


59 /: 






















ORIGINAL PAGE 18 

. - - -OFPOOR-QUAUW 

?*- lustiuciica 010 J*J "j’ (** 

kCJffJT fjt Crvi tTiftM/fllVfft !»tl r«»»»ro /Q |»cnruau.c «Tiv<t* m«. 

.jji .u-;rr-»cc m am i^.t.'.lctuhsi Cty 

17-10-*/ V I 

O David M. Fiandali | i -fj7 t ~r.c« 0„„ tt 

S3RC, 75 Ccromar Drive. CukU, Ca. 93117 j' p *■'<>. {T1„ JC . 


9 9>U »i»t AOLCILU 


0ATi<V» I10*S »*r<Cno 


Gl^ss- Osfc GisH l>* O 


j. jgA*<nG s f ssrrn 

«<->»» * T»c*. > 
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iJ. «0*-c* QC*-*t:c*/«ai vC« • 


Permission to use Rand 5 Band Level Ayyy So 201 with Ot A noise of 2.6 pA and Ch 9 
nol.^e of 2.9 pA vs a eyed ul <2.4 pA and Channel.-. 1. ?, J, 4, 6, *, uj, 12, 14, 1 ' 
i 16 rut mnacxnc transient response aetlliny; Mmr roquiremeiiL uf <1.52 by 30 vr-.. 
C.opv of FR 831? Attached. 


!4. '.etc •'t IB ;t' - ‘ 


Koise parforaisuce ui fih u f. u will still allow svstem ai&ual to noise performance 
to Le met ami ail channels have CT.-ins-ionr response:. Uiat avctle to 1Z hy <5flug. 

The rework. re.<;u(rr*ri to correct the d-i s.-ri»pauOiey described above l.®. nor considered 
eu.*:i «' r schedule effective. 
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r.$A // J/ y/f/L^x <z<Ltyy sy^ rv^s 
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?<-rni<-s ? ion CO uae Band 4 Sand level A sev 3N 201 with Channels 5, 13, 14 15 & 16 
exceeding transient response settling time ^purification, and Channel* 1,5, 9. 13 
& 15 have -55dB crosstalk vs :» l fen don of <60dB, 

Channel «)•!» h<)u*j " 1C bv “ 
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Thr revork required co correct tha di oor*pancle& noted above io not considered 
cose or schedule effective. 
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I Sit «/(.- JFD-WO 'jR .41 FOR INSTRUCTIONS) 


HU M[PM[0 


UeOCVRINO ACTIVirr NO 
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. /■ f 0 


SS" v-:- 


i -.bioinaion t u .0 loosess David M. Randall 

SBRC, 75 Coroma'r Dr. , Coleta, Ca. 93117 


JUi 


JSLi 


i vca 
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«. vGCCWfv’C 
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1 11323 
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RATION itQA% A# f CCTtD 

□’« 0* 0 
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NFS. :3CE 

:PEC..'^OC. NO. 

1 50. ; 

MfO. coot 
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UV. 
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a. 

S*STtM . 1 


i I 
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i re* • ! 
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- 
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j. 0 »aw!NGj AfrsiCTcO 


f. „ f Jt* • ATI £*« V$p 


^Nra*cr ho. « c<«e i r«uM 

NAS 5-24200 


it. C3Nru2iii«r ion : ~Im NO*<Ha.Ari,** 



— 


aT< • *t/7Ti ™ jy 1 — 

Radiomecer 


a. co no. 

II 

•». JUiCT *0 

•a. :cfccr classi? icahon 

^^MINO. j~"| MAJOR 1 1 CRITICAL 

■ t. '"X St •••» 3* lOvCtr <SU»«.r t'ffCMO 

Band 4 PosCamplif ier 

>«. **OT «•«. 3* Fv»t 04116. 

50904-4 

17 . LOT HO. 
201 

QT7 

1 

19. »CCURR*MO OCVI *riOM/«AivCO 

□ v « ES" 0 


:o. effect cn cost/poicc 
None if approved. 

js. :FktcV *T i n1tc4»a;cA 'L oci JrT4 ’ ’£ ) *i | 8i» r“WiW/SEir £•£." 


IT. EFFECT ON OECIV.av JOiEOULE 

None if approved. 


None 


11. OISCRIFTION Of OC vi At i O n/ wai vER 


Permission to use Band 4 Poscamp with Ch 6 frequency response -2.24 dB down vs a 
specifiacion of -2.5 to -3.0 dB down at 52KHZ . 


U. si CO '0» ;cvi *rtON/oA4w£R . 


Ihi3 parameter is In violation of a unit level specification; not a system 
specification. Rework to the Postamp PWB may result in a lifted pad. The 
Band 4 Band Level Assy has been bonded into LED bracket and can no longer be 
cooled to allow reselection of resistors. Rework is nor considered necessary 
since Wide Band Noise of Channel 6 is 2.1 dA. 



a.wa 
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.. ;a: iiu-'ii —2 «.o -o:»tss DAVID RAJJDALL 

SBRC, 75 Coromar Dr., Goleta, Ca. 93117 

4 * j_| ?tvi atiow |X1 »*ivta 

1 'l jxiHpa ( X j xfjon | Ichiticm. 

4. Zt 5 . :-NAT tC.N CQR 3£VI AT 1 CN/ «A 1 Vgft 

5. 3ASC Li.NC *f**C7C0 

PTln^C. r^ALLO- fi 

LiJriCNAi, J:*ted ■ ! cet 

t. 0T*ca systcns/cc** « gu» 
ZATlCi* iTD*f 1/PCCTCO 

- a- glk 

• . mODEL/TV»C a. <*fo. csct «. SYS. CCSIG. a. :*»/»•»*€• « 0 . 

F 11323 TM W-126 

' ‘PE t •‘CATIONS If p-CTES •T’EST Plan 

j J. ;•«». isos iffECTtD 

•<■*». *30t | 1fte./30C. so. ! so 

C30t | | »EV. 


i. svstev ,| I i 

! 1 


»• :*c* .1 - . i 1 

11323 J 50795 . ( H 


c . -ssr »v«« .i I ! 

1 l 



t. . i tlL Zf ic*/*aivC4 

Permission to use PFPA with 3and 1 misaligned. 

<0. U,sra<wC7 so. * t..*t i J£m 

MAS 5-2 4200 

M. C3N*'(AjA*nO* » TLM 

Radiometer 


* uner 

U. C3 **o. 
II 

• i. U'ccr «a 

««. :t'tcr i 

1 x] u * *OW 

a.AS$<f iCAncf* 

1 (~~]c3iriCJt. 

• 1. ■»***< ar »ur >■ vottir tiiunr uruna u. >t«i no. x r»n jute 

Si Focal Plane Assy 50795 

IT. LOT *»0. 

003 

id. 3 nr 

i 

» * , • LCL'H 0 1 NG CCVI AT ION/«AI vCV 

□ TH 0"° 

20 . cr'icT on cost./ evict 

Greater than $50,000 if not approved. 

21. iF *tCT Cl 

- Four * 

t OELlVtAY 5CHC5LA.C 

•eeks if not approved. 


12. trtecT Ok iNTtia*:eo LOeis^KTso.i'Odr. inTcrTacT! ire. 

. Misalignmentmust be taken into consideration. 


23. 0CSC*i»tiom of otvnriON/«4ivin 

Band 1 is located .102961 "to .102977" from Band 2 in the' "Y" 'dimension vs a drawing 
requirement of .10200" + .000150". This will result in a misregistration of .24 
TFOV ; this nisregistration will have to be taken in to consideration by ground 
processing of -TM data. 


24. NiCO 'Ol* 2CVI ATIONSwAIVCB 

To correct this, misregistration will require' the removal and realignment of Band 1 
Band Level Assy. This is a difficult and risky operation. It is not considered cost 
or schedule effective to repair. 
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3-10-82 


••ocuaiwa «cr'virr «. 


o®. *1*1011 H40e( v*0 *uufl€5S 

iar.wa Barbara Research Cancer 
1j Corooar Drive. Golaca. CA 93117 


3ES 1 GNAT l ON FOB DEViATlON/»A»vtR 



3. (Alt Cl *4 *sncz ID 


A. *58. C304 

c. SYS. TtSlO. 

4. 3(V/®AI«CO ««. 1 

11323 

TM 

W-143 


SPEC t F I CAT l GN3 AFFECTED- TEST PLAW 


;oos I SPIC./OQC. no. 


TO* 


•1ST 


rirui OF iSVi*f»C*/»A» vfi» 

No planning for EO 3842 - Baffle Assy 



i 4. 9TXCB SviTDiyCCWiaU 

i AATICM iTtJAB A/FICTQ 


<=14-<Ls\ 





*' Pf'7»7i y 4 w^r-TiMn .v-r/ni 


iBsAaMaaE 

iXiBULi 

2 weeks If di 

sapproved 




23. OftSCfllPTIca Of 05YI ATICK/WAl v<Lfl 

Thara exists no pl ann i n g co incorporate EO 8842. This EO invokes the same changes 
as EO 8181 (superseded by EO 8842) but adds - clarifying notes to provide specific 
clearances enabling assembly at the next higher level* adds the Barking specification 
number co the drawing, and adds a requirement for bonding material test specimens. 

EO 3181 has been covered by planning, and incorporated into- the F-l hardware. Even 
Chough the added note3 for clearance were not invoked os cha planning, their intent 
was accomplished as evidenced by the ability to have installed the 3affle Assembly 
Into Its next assembly. 

QA records show hardness test data for the bonding notarial, although cha test was 
not referenced in Che olanninz. 


24. <*£EQ FOB OSVIATtOWvAlvflU) 

The hardware has been builc to the full intent of EO 8ffi&2, even though the planning 
did not specifically call out that EO. The records show? that the Baffle Assembly 
is suitable for flight use. 


SYS STTGR 




Minor - 
Ma i or/ Cr. 


APO*OVAC/GI SAPP90VAL 


A*P*OVC0 





























MOUEST W8 DEVIATKWMIVEB 

(SU B1L-ITD-44* OS Mi /OS HBTmcnaa) 


Prograa Instruction 010 

MTt N9IA9 


ORIGINAL PAGE 13 
OF POOR QUALITY 



ll~ci»w.iiuwfioa _ i JO. TSSSScCZfllaZ 

IAQ6R test . 

cuissif iCAficM of eir<cT . 

12. CD 90. 

IJ. 0«»(C7 K9. 

14. CifiCT a^LSSlf ICATIOM 

□ «»«» | |muca nc.iT.ca 

»*. naea of past oa tossj? isaoaiT tarzcriB 

IA06R test 

U. m. cm rrv% ouio. 

52532 

17. LOT MO. 

N/A 

»o. crrv 

1 

19. ItfCDCatKO OavlATIOWCAIVTTH 

□ns (T]" 8 


zo. trricr on cosr/nticx 

None 

UTTEWEETTS iWHIdiUrtD uSsTTTTS swwt. iurtnfiti. trd. - 


None 


None 

12. 0&5CSU*TIQS* Of OCVtATUK«/«A.tVtB . — . ^ - n 

Scan direction to prime focal plane array angle is 0.74mrad. The IA06 test procadu 
targets ±0.5mrad. [Paragraphs 1.1 and 5.1.14] 

This deviation will not affect our ability to meet the relevant system level 
specifications on band to band registration. An angle of 0.74mrad. corresponds to an 
along track 88R error of 0.08 IFOV between bands 1 and 4 (spec, is +O.2IF0V) and 0.12 
between bands 1 and 5 (spec, is ±0.3 IFOV). 


24. *C£D fOS OCVIATIOfl/TOlVtn 

Avoid schedule delay and risks involved in rotating optical assembly. 
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Spare 

11323 

TM 
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□ MIN^i £3 uAjaa D cam cm. 


i. tfA*l LINC AlYlCUO 


/. If HAT AfFECTEQ. TEST PlA* 


rzinjHc. p-imao. r~i *«». 

uQJtic^m. L IcAtro 1 I uct 


6. OTHtR SYTTCmV-C^MF *cu* 

•AH GW ITM AFFCCUG 

□ «» □» 


,d. DftH«IN6S AfFtCT CO 


Xr” . ....< *tq. ccos 

SPCC./OOC. wo. 

SOI 

«FB. 003 

*jxez* 

stv. 

«0#». K0. 

«. STSTtY j 







». ITEM | 
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C. TtST 1 H.W 1 
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V. lirct vF OtViAl «gr«/fc*t VEh 





10. cJm TRACT NU. 4 VINE 1 ft** 

Permission to Use 

Band Level Assy SN 501-2 



NAS 5-242Q0 ' 

hptH * 


Radiometer 


U. CO «0. 

II 


14 . OC/CCT «Oj 


»4 . oc fccr icatiow 

[YJutKoa | [major □ 


mine*. 


it. •««« or nii oa t.oaii *»lwn.t aricuo 

Band Level Assy 


t«. Poor no. on rrr« o<st« 

50797- E“ 


17. COT WO 

501 

T iTdWd T 


tfl. QTY 

1 


tV . RC OIROIWS OCVI ATJOVWAt Vt« 


10. EFFECT U* COST/PRIC* " 

None if approved 

nnrot w TiiniSRrsiSTrR snust iBTSBnzsr 

None 


rrr 


um otLivfBr sextan, t 

None if approved 


23. O&SSaiPTlga or orviATlOM/WAI Vtfl 


Band Level Assy SN 501 has out of specification transient responses for Ch 1, 8. 

10 and 14 per FR 8211. A copy of the FR and transient responca plots are attached. 


24 . ,H££D KOI! DtVIATIOM/VAIVtA 


The Band Level Assy is completed and would require a high degree of risk to the 
quartz substrates to take apart to rework. The SISK Si detector would have to be 
replaced and there is no guarantee that rework would result in better performance. 
Rework is not considered cost effective. 
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Completely revised and retyped to incorporate 
new aystea specs & update test procedures. 

As required by ECR TM1103/01. 


Incorporated EO 1610 


Paragraph 4.6 added t Transient response- 
„ gold wires are not damaged. 
r . as req by ECR TM 1913/01. 


G Incorporated. S. 0. 214-9A 


INCCRPaSAra ED Z9DDA . 


Changed by Revision Notice oer ECR 
No. Til 2359/01 
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22 . OILCRIPTIOH CP 0 «V»*TIQIV»AlvWi 


Hons if approved 


Band level as 37 . S/H 501 has out of specification transient responses for Ch 1, 5 
7 and 15 per FR 8212. A copy cf che FR and transient response plots are attached. 


«. l ££0 foa Otvi AflOWWAIVfcfl 


The band level assy, is completed and would require a high degree of risk to the 
quartz substrates to taka apart to rework. The $15K Si detector would have to be 
replaced and there I 3 no guarantee that rework would result in better performance 
Rework is not considered cost effective. 
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; c# NCT C a UKSSf tAia&T tffRCTU 


Motor, AC-Gearhead 


6 ?eeh delay if not approved 


u. aascmprioa e» uav<»Tio*y»a«vBa 

One lead from the radiative cooler door motor contains- a splice of 
unknown origin. The splice will be eliminated by means of an added 
terminal board per approved planning. 

History of part will be researched, with results to be documented by 
5-24-82. 


fob OEVtartoa/wvsfl 


Splices are not allowed per NHB 5300-4. Use of an additional terminal 
board allows elimination of the splice with minimum Impact on cost and 
schedule. The lead that had been spliced is a 28 gage wire to the 
brake input. 
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If »***. 39 ««T fl» 10S3ST ASSORT AAfCCTXD 

Halfband Ass-*. 
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None if anoroved 


None 
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10 . COM'MACi MO. A UH l 

HAS 5-24200 



. iff let on an. mum sohoul* 
None if approved 


Permission co use Halfband S/N 211-1 with transient response settling to IX by 
90usec v3 a specification of 60usac. 



24. need roa 06 VI*no«/»ai»CR 

This unit had been reworked a number of tines and this was the best result. Halfband i 
has since been assembled into spare band level assembly S/N 501-2. Rework, at this 
time is not considered cost effective. 
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None 1£ approved 


Ch. #1 Frequency response of 4*. G4S at 2QSGS2 



li. f*S83 'Ob WvlAiiCuv/uoivto 11 

This unit had been reworked a number of ciaas and this wsfi cha boot rasulc. Half- 
band has sinco bean assembled into spam band leval assembly S/N 501-1. Rework 
at this ciasQ is not considered cost affective. 
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Failure Report 
No. 

Open Closed 

S8213 F2387 

(Spare) F2664 
S8218 F2665 

(Sparc) F2667 
S8018 
S8205 

58207 

58208 

S8209(Spare) 


S8219 

58225 

58226 
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S8340 
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58439 
S8443 
S8461 


COLD FOCAL PLANE 
P/N 50973 

PROTFLIGHT 
Failure Report 
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Open Closed 

F0592 
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F0608 

F0610 

F0614 

F0615 

F0616 
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F0623 

F1701 

F1704 

F1705 

F1722 

F1725 

F1726 

F1727 

F1749 

F1754 

F1755 

F1767 

F1770 
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10. CuNT«AO NO* 6 L'lftf I?* 

NAS 5-24200 


%%. XASd C* MC4 on VOPlUT UMXdU A» rtCTCO 10- HOT NO. 00 Tv** 01S«C. 1?, LOT NO. IQ. QTY 

Spare ^CFPA Assy 50973— g> 301 1 

ISTTFRET* on -C351/PR IBE IT CFHCT OW OCLIVSHY 

Greater than $100,000 if not approved Greater than s 

fOTOT bw iNVtottAV'.S’CuSisfic 4uW“otit. TBYIffSEC ETC 

NONE 

11. oisc.irncw of otvc aiioh/ouvir 

Permission to use cooler cables of a design that does not 
Incorporate the latest artwork change. This artwork 
change enlarged the pad area around the solder pads at 
the distribution board end of the cable. The' cables 
that will be used are of the same design as those used 
successfully on PF and F. 


ii m MINOR P*" i MAJOR □ CRITICAL 

IT, LOT NO. IQ. OTY Ift . WC CURBING OgVt ATICS/»A| VgH " 

301 i r>o no«o 

rr CFTICT Oft OCLIVSHY SokZoECE 

Greater than six months tf not approved 


^Drawings Affected 


Number Rev NOR. No. 


202 51393 
301 50970 
102 50974 
202 50992 


394 1A 



The cables that were made with the latest artwork change, that incorporated the 
enlarged pad areas, were not plated to the proper thickness in the solder pad areas. 
As a result, the pads are being dissolved by solder. To reprocure cables of this 
design would require a six-month delay and be quite costly. 
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«. "1ST *.AM 


I. jy PfirmigQl.Qn £Q CfigC nnd rQpfl 

Band 7 Detector. 


Lscrepe 


io. iarifaAC7 «o. a cTac 

MS 5-24200 


Radiometer 


it. m« 8I o« Mat wi ;msr *s9Get&* t'dccrxs 

Cooled Focal Plana Assy 
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$30,000 If not approved. 
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The FPA has had uumarous detector changes and further detector changes could 
result in loes of tha entire FPA. This waiver will allow evaluation of the Band T 
detector before deciding whether to replace it. 




NOTICE or REVISION (NOR) W-I10-R1 

(SSS ML-StfbUQ FOR !K STRUCT! OKS) 
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• t G ■ roo uto AOOctlS 

D. Randall 
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Permission Co case and repair discrepant 
Band 7 Detector 
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Cooled Focal Plana Assy. 


«. DESCRIPTION OP BCTISIOM 


9 Oct. *81 11323 2870A 



Test results are acceptable. Request permission to repair and retest as r (squired. 


ORIGINAL PAGE SS 
PE POOR QUALITY 




? f<fy ; 


THIS SECTION FOR GOVERNMENT USE ONUT 


□ nisTiao wtjscm armosorra rr Tats 

EM MT U USED IQ MAWfACTOai. 


□ fiSfiao Brna r an « Beetivra bs?ow 
WKTU a KAY icsoerourt this ousts. 


□ CQSTU3I Afl CP BiCTO KSStfBY SffU W8ff USVt 
Rcvisiea t£9 resales irrmfi Mtggar tot 


ACTIVITY 0»Twoai|CD TO- osacca TOO GOVtOo33f 
















HUGHES 


MiQMt f i tnw»N' 


foOtoCONFORMiNQ MATERIAL REPORT (NCftflR? 


UO.'JLLUM 1- 

DATE /tf/k/pJ- 1 


PROGRAM ID . 




S 09 £ 7 > /£] 


womconoenooc no. 


9 /N |GNO. CHANOSS 

/&! 5 — 

JI 2 S QTY.SUSP. 3 U 8 PGNDS 0 IW 

A O 'kb />Q (*i 


nomenclature 


iHA'.tOWAVtS 1.0. NO. 


IrEF. DOCUMENTS 


\Mgce 


5~a<l fi OpaxVS 
>D Ai»r 3.00 .. 




Jdiv. or location 


I supplier cooe 


ITEM I OTY I QT V 
NO. I INSP. I SUSP. 


DESCRIPTION OP ffONCONPORSMNCE 


ITEM NO. n.n. NO. 

ric3P. prior m.r. 

OEPT. occun LEVEL COP V 

o huh 

sMcl O fytfnJ Gd 




















hughesT 


MUOHI 


NONCONFORMING MATERIAL REPORT (NCMR) 



PROGRAM ID . 


S/N 


ENO. CHANGES 


OTY. SUSP. 

/ 


OIV. on LOCATION 


HARDWARE I.O. NO. 


SUPPLIER COOE 


DATE Jto/jSrJ&J 1, 

PAGE__/_OF__Z : 


Tunc 


REf. DOCUMENTS tt&CO ^T 77 S" 3 L 

Aui $0^11 S^ ML^LG t -)tx3± 

I item no. I n.n. do. 





CORRECTIVE ACTION 



tamtmaw 


MtsroNStBiLM v 


«/l:MUun MAC VES NO 

. □ 1 □ □ 1 □ 

| • 11658 CS Oc/"'"') 


E «JMM4 

DISP.CODE I VENDOR PACKINO SHEETl OTV. R.T.V. 


DISTRIBUTION: t. O.lgln. 1 ; 2 . Copy; 3 . Ccp»i 4 . Itzr/^Jy 


buyers signature 


DATE . 


OATE I COPY 

































1 w>. , •. ~\7 .»-*•_ <■-_ 


ORIGINAL PAGE fS 


BE0UE5T f09 OEVUTIOa/VAl VER 
tsu «/a-jtd-*«o as at roh itsrmcnoxn 


Program Instruction 010 

0AT5 HttFAOT / ^ |l 

/U 


poaratrjo activity no 


At.;i*AroA 'itxc AAO -ccxtss D.M. K&ndall 

SBB.C. 75 Cororar Dr. . Golata, Ca 


QCVtATtOM • A I VfilVgA 


MI«C© r~i^a» pi CfilTICA 


ir r xnmM4JumHl^ 


4. STS. .SSIQ 



4. OntfiB 

5TSTDdS/C3N<* i Gu» 

i 

OATIOkd 

A^?«rn£o 


O’ 

S'** 

J 

- t 



it. <*xsq at p—r so conja? *aa*cw* *#»icrca 
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This waiver raquasts paraisaton Co cone inns testing thru detex.irinati cn of pestasep 
selects with CH 10 Band 5 disconnected and silver epoxy repaired traces on tha 
Band 7 detector. 
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This waiver will allow tha CFPA to proceed while a major waiver to allo» use of 
FPA with discrepant Band 5 and 7 detectors is being reviewed. 
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Permission to usa non-conforming InSb Detectors 
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Radiometer 
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Greater chan $200,000 if not approved. j Three taonths if not appi-oved. 


ii. pro sn ..uiiiia .aiiiric soM>o»r. inrc»#Act, ore. 

None 

M. atjCN-orioN or oa«<Ai!<ift">Aivati 

This waiver requests permission to use In SB Detector Arrays SN 906-3316-11 #114, 
906-3316-11 #88, 906-3316-13 #?*, and 906-3316-A-13 #102. These arrays have small 
oxide chips and cracks ar their edges. The chips that represent potential loose 
particles will be bonded in place using 2216 epoxy and then tested to verify they 
are still good electrically. After rework of the Arrays the Array selected shall be 
assembled to the Cold Focal Plane Assembly and be subjected to : a base line te9t, 

10 temperature cycles, a repeat test, then visually examined for acceptance. 

*Tha serial number on this array cannot be read. 

In addition each array will bo temp cycled 10 times at the array level and inspected 
prior co use. 

la. *»££a «oa oc.i alTo^afttvtn' ' ........ .....I. ■ T— 


These arrays are the only gasd&data ^ arra ys for replacing fhe discrepant Band 7 
detector presently on the^light CFTaT It will be at least three months before 
new detectors can be proce 3 §c&t~* ,> — 




GENERAL FLOW OF DISCREPANT InSb 


Detectors 


ORlGlMAi. PAGE IS 
Of POOR QUALITY 


per Waiver W-113 


1. Ths. four array’s will be inspected and each defect (crack) will be 
measured and a photo taken of the array. 

2. Ths array's will be subjected to 10 tenp. cycles ambient to liquid 
nitrogen. 

3. , Visually inspected and photographed. 

4. One will be selected for mounting on the CFPA and mounted. 

5. Visually inspected/photographed 

6. Temperature cycled 10 times in a dewar. 

7. Visually inspected/photographed. 
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Permission to use Spare CF?A with damaged traces. 


Radiometer 
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None 
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1 0™ Q® 
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Copper traces on distribution PWB were damaged during a trimming operation. The 
traces are not cut thru and "examination of a like defect on a spare board shows 
that adequate trace remains. Damage is per NCKR 392551. More than half of trace 
remains intact . 



To rework this board would require removal and rein3tallation of 100 wire bonds. 
The rework to the board itself would need to be developed and if unsuccessful 
would result in a new procurement chat would take an additional 6 to 8 weeks. 
There is also some risk in removing and reinstalling tho wirebonds. 
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Permission to use non-conforming InSb Detectors 
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Radiometer 
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InSb Detector Arrays 
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None 


2*. CC5CRIP1 tor* OF OIVI ATIOVBAI YC» 


This waiver cancels and supersedes W-113 


This waiver r a V'S ts permission to use InSbDetector ArraysSN 906-3316-11 #114, 
905-3316-11 #88, 906-3316-13, #?*, and 906-3316-A-13 #102.. These arrays have smal 1 
oxide chips and cracks at their edges. The chips that represent potential loose 
particles will be bonded in place using 2216 epoxy and then tested to verify they 
are still good electrically. After rework of the Arrays, the Array selected shall be 
assembled to the Cold Focal Plane Assembly, tested, then visually examined for accepta 


‘'The serial number on this array cannot be read. 

In addition each array will be temp cycled 10 times at the array level and inspected 
prior to use. 


2 4. Ntco FOR 02V I AT I ON/ WAIVER 


These arrays are the only candidate arrays for replacing She discrepant Band 7s>5 
detectors presently on the Flight CFPA. It will be at least three months before 
new detectors can be processed. 
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Permissi on to use non-conforming InSb Detectors 
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Radiometer 
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Greater than $200,000 if not approved 

LOClsVlC SUPPORT, iMTERPACk. ETC. 


m. ' Viwy aOT HttcflarBr 

NONE 


Two months if not approved 


it. osscaiPTioM or osviATiOtVWAivea 

This waiver requests permission to use InSb Detector Arrays SN 906-3316-13 066 and 0112. 
These arrays have small oxide chips and crack.s at their edges. The chips that represent 
potential loose particles will be bonded in place using 2216 epoxy after the array is 
bonded on the FPA. Selection of these arrays is based on the following: 1.) Best avail- 
able detectors from Lot 15 for workmanship (cracks and chips) par product specification 
16026. 2J All performance specifications were acceptable (i.e. 10 meg resistance). 


| 
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13. ISSO FOB OIVIATIOM/OAIViR . 

These arrays -are the best candidate arrays for replacing the discrepant Band 7 Detector 
presently on the Flight CFPA. The latest lots, 19 and 20, have' exhibited 1/F noise on 
the FPA and it will be two months before a new lot can be fabricated and qualified. 
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Permission to use CFPA with void in circuit trace. 


Greater than $500,000 if not approved . 


it. on iKTtaaiTio logistic sut^isiT. etc. 

NONE 


4 months if not approved. 
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This waiver requests permission to use the CFPA with a possible void in Che ceramic 
substrate trace that goes to Band 7 detector Ch. 02. 


Reference NCMR 277671 
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24. NEED FOR 0£VI AT ION/WAIVER _ ~ _ 

There is a pit' in the substrate that Che trace goes over. This pit has been filled in 




RESULTS OF CORRECTIVE ACTION INVESTIGATION 
CAUSE OF NONCONFORMANCE CORRECTIVE ACTION 
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.4 weeks if not. approved 

0*4 miiGWCO LOGISTIC SUPPORT. INTERFAC5. ETC. 


2 J. OlSCQ«*TlC» Of OfVUIION/»AlVW 

Permission to use F-l CFPA with discrepancies per FR 8208. . 
A copy of FR 8208 is attached - 


2«. Ntca * oa otviAi iok/vaivco 

To determine selects that would improve the pulse response would require removal 
of the-optjcal filter assembly and retest. This is a risky operation and there is 
no/guaranty^that the results of reselection would give Ira specification performance. 
Discrepancies are small and will not affect performance enough to warrant rework. 
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SPACE AND COMMUNICATION GROUP 
EQUIPMENT CHECKOUT 
FAILURE REPORT 

CONTINUATION SHEET 


S SZOS letter 

FR SERIAL NO. I 


AOOITIONA: 
CONTINUAT 
SHEETISI U5 


-LABEL FIRST CONTINUATION SHEET USEO‘A\ SECONO‘B\ ANO SO ON | AOOITI 


IDENTIFY ENTRIES BY REFERENCING FR BLOCH NUMBER IN COLUMN. OATE EACH ENTRY. 


£ HAS TH 6 . FQUL-QWfAi Cx QUT dr S ?gC- , TiO*i S ? 

Qg.0 tkl4 2 <°A£Ag£AA.| «4. l4 



TTt'AaISi £n17 
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i HUGHES i 
• • 

i j 

MUCKS AlOCHAFT COMPANY 


SPACE AND COMMUNICATION GROUP 
EQUIPMENT CHECKOUT 
FAILURE REPORT 

CONTINUATION SHEET 


[ *r itn & CONT. Sk££ 
u> LETTER* 

i FR SERIAL NO. | 


. ! 


•LABEL FIRST CONTINUATION SHEET USED 'A'. SECONO '8\ ANO SO ON 


IDENTIFY ENTRIES BY REFERENCING FR BLOCK NUMBER IN COLUMN. DATE EACH ENTRY. 


ADDITIONAL FR ! 
continuation ; 
SHEET'S) USED J 


f4 

■J^aAn> 7 HAS. THE C=OUL.ow)aU3 Oo T Or- SPSLC. . C'^ai b * *0 0 rJ \ ; 


P?.A 1 4*i4 




-r/?ANlSl cnlT SleSPO^SZ- J ^Pg.<L\ & IO Pn okjZ iZSt+ooT 



CU . C® IS M *0 




SC-TTlinHS T i Ml t?J> SeTTt-eJ> TO wtTHi/vi 1 *£ Pa 


A-fTEriS ZO tlSP.C, 


SgTT^£> t-O Wi-rPHAi >.Q 


A,rTg^ Ciii 6o j/S& c . 


■ ■ 1 


£H . S IS ScTTLEb TVS I.S* %> ‘ AF-TiF/^ ^'_SA C. 


CH. i" “ “ " 1 , 0 % - A-?-ra? 3<?1/Sec. 1 


... / , 


“5 c* 6 ^/a(T3 S^£C: - 2. to -3. c^S At S7.&^- 
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■ ■ 


ca, <r is - 3 ,-z-s* rfs at- k:ha' 


C-M- , 1 I S - 5, 37 cf S At- JTl- KlHf 




'VbS.uAV’ TIMffS S4£C' -nM&S ^4 Ull f££ WiTH-iW 


~ " i-nas: Q.gjJSZ.CL csF pjarC.ll 


1 


A-t-<w CUANMgLS AS A- L. ATi 0 Ni-OT MeCT ; 
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2 . J 2 ..I <0 IZ.S" Z 12. if /(? '3.2- 
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ORIGINAL PAGE 1$ 
OF POOR QUALITY 


REQUEST FOR OEVI AT10M/W*! VER 
fszs Y/L-iro-wao on •*! c or insnvcrtotts) 


OATS FWAfttO 

J-V- 

tt c na;N*rc» -'-n'i v«a *oonc:s 3avTd '9^ "*Ran daTT*” 

SBRC, 75 Coromar Or., Goleta, CA 93117 


Imocuriwi activity no. 


; : '.r 


H 


OSVIAT!^ 


*' | y 1 MINOR 

** — t*rrz. 


la 


! major 


o 


4. ocsigvatioh c cr oev » at i on/v/a : ver 


4, VtOOtiu/TYPf 

6. «#Q. CJOI 

c. SYS. OCStG. 

F 

11323 

TO 


a. C€V/o* i v%i i 

14-142 


'jP*C:> NATIONS AFFECTED* TEST PL A K 


5. BASC L‘*% AFriCTCO 




S**L ( fLATTO 




6. 0 T »*CR »Y3T*MVCCSf 
OATICW I TC4S AfrCCTtD 

o . 


■$< *S‘ : :5v| M fti. COOS 

srcc./ooc. *o. 

sc* 

cooc 


REV. 

NOB. NO. 

«. SYSTEM , j 







k. ITEM . ! 



. 11323 

50973 

B 

__2870A ...... . 

t. TEST >t»N | 

_ 

1 

%4rr‘i*iX"VBGL 



rj 

EEZIE53 



8. ITRAWIVGS AFFECTED 


Permission to use F-i CFPA with discrepant substrate 


NAS 5-24200 


11. W'WAmN 1 ~| 

Radiometer 

1 - ' - ~"T 

Trrrr-TTTTTr-; 


ti. CO >td. 

ri 

U. bCFCCT HO i 

I ' v :c»lCT i 

! Sj“ ,nob 

CLASSIFICATION 

[ | MAJOR | i COI T 1 C.M. 

If. or n * t OR (.OUST 'SUMevr HUCUO 

Substrate CFPA 

IO. »MtT wo. OR TV0t OttlO. 

1 50956 -P 

17. LOT *0. 

013 

«$. OTV 

1 

1 is. HECJBHIMO 0&VI4TIQKFWAIVEH 

□y„ (7].yo 


^2,000,000 if not approved 
tr irons rmsa^rzssnnrrss^ssrr ■rnmnaermr 


>1.5 years if not approved 


NONE 


U. OtSCRlPTIOR OF JtVIATtON/.AIVtT 

This waiver requests permission to use the F-l CFFA with the following discrepancies 
against its substrate: 

1) Assembly was built to planning which was never reviewed and accepted by AF 
and contains no inspections of any kind. 2) Depositions were performed without 
released process procedures (none referenced in AHR). 3) Resistance measure- 
ment data attached to AHR indicates substrata did not eraet requirement specified 
in Drawing Note 15. 4) Deposition thickness not recorded at Operation 3150. 


1«. Hgi 0 TOR I AT1G.N/ WAI VKR 

This substrate cannot be replaced without completely rebuilding the F-l CFPA. 
The CFPA has been tested successfully and a rebuild due to the above listed 
discrepancies is not deemed cost or schedule effective. 




ORIGINAL 

OF POOR 

Attachment to Request for Daviation/Waivar Ho. W-142 


1. Assembly Planning (AHR) was issued for use in the fall of 1978. Investigation 
which was performed on Che Protoflight Modal, which had the same problem, 

vas accepted, however, there appears to be no documentation to support this 
investigation. 

2. Depositions ware performed per standard procedures (hand-written) with the AHR 
■ defining the amount to be evaporated, during 1978 - 1980 period. However, the 

evaporation lab utilizes Laboratory Procedure Instruction (LPI) which era now 
being changed to Manufacturing Production Engineering Instructions (MPEI) . 
MPEI's axe being released through Production Engineering under W.G. Spath. 

3. Resistance Measurements recorded on attached AHR data sheet do not moat re- 
quirements specified on drawing Mote 15 which says that: "Pad co Pad 

resistance of traces shall not exceed 3.0 ohms." The resistance of the traces 
is minimal and will not hove a measurable affect on Che detector performance. 
This variation is inherent in chemical evaporation processing. Sea Table 
below for actual readings. 


page i$ 
Quality 


Measurement Point 


to Point 

Soecification 

Before Tessa Cycle 

After Test?) Cvcl® 

H S Cd ca 5— 2 (— ) 

<3 ohms 

1.8 

1.7 

5-3(4-) 

it 

3. A (0T) 

2.7 

5-4 - 


4.3 (OT) 

3.7 (0T) 

5-4(+) 

<« 

5.1 (0T) 

4.7 (0T) 

5-2 (-) 

»* 

5.0 (OT) 

5.0 (0T) 

5-2(+) 

it 

4.5 (OT) 

3.3 (0T) 

S-l(-) 

it 

3.4 (0T) 

2.7 

5-1 (+) 

it 

1.8 

1.7 

T, Top (-> 


2.8 

2.7 


0T - Out of Tolerance 


4. Deposition thickness was not recorded at operation: 3150. In reviewing previous 
history the r»m number 19v-4 which was the same for. the Protoflight substrate used 
indicates chat the lab log book for Run number 198& recorded a thickness of 2000 
angstroms on October 8, 1978. 



ORIGINAL PAGE 18 
OF POOR QUALITY 


RECUEST FOR OEVIATION/VAIVER 
i sit *n-sn-*to on *t i roa mmucrions) 


PREPARED 

3-2g-S*i 


PROCURING ACTIVITY MO. 


'(L 


I. 3BIGINAT0R Htta AMO AOO«E» 

David M. Randall 

SBRC, 75 Coromar Dr., Goleta, CA 


•Q 


DEVIATION 


JZL 


93117 


minor | ] major □ critical 


a. designation for ocvi at icn/wai ver 


5. BASE LINE AFFECTED 


A. MOO EL/ TYPE 

6. ttfft. COOC 

c. SYS. 0E3IC* 

PF, F, & S 

11323 

TO 


4. eSVAUMVCft I 

W-146 


Efe □ 


P*DO. 

UCT 


0. OTHER SYSTEMS/ COMM GU* 
RATION ITfcdS AFFECTED 

O 


SPEC If ICAT IOMS AFFECTED* TEST PLAN 


0. DRAWINGS AFFECTED 


1 \ 




VS 9. coot 


K»£C./COC. MO. 


•COO. NO. 


6. ITEM 


11323 


50959 


t. TEST BEAM 


». mu of Mvi.riOA ./ mivcb 

Permission to use HCT detectors made without released planning. 


10. UMTNACT NO. 6 L I ME I I AM 


NAS 5-24200 ' 


II. 4IWiGUAaVI 0M ms nomenclature 

Radiometer 

1 " = ‘“ o t cif/WT'"™ ' " 1 1,1 

U. CO MO. 

II 

IS. CJFJtT KO. 

14. OCrilCT CLASSIFICATION 
f~X]Miraa ["[major f~]cair<CJU. 

IB. mma. Of eftfif 0* lOTZST ASSttUkV Al»£CTtO [»•. FA0T HO. OR TVF? PCS IO. 

Oet. Array Band 6, HCT | 50959 

IT . LOT MO. 

4 

10. QTV 

IP. CECUfiDIWG QffVIATICM/BAIVea 

o» 


> 20,000,000 if not approved 
mrons .«rm!Am> Looiivit tuMn. iamrac we 


> 1 i years if not approved 


None 

isl DESCRIPTION 0» OEVIATION/WAIVER 

All of tne HCT detectors made for use in the PF, F, and S CFPAs were fabricated 
and tested without released planning and proper quality and Air Force inspections. 
These detectors were processed as lot #4 and bear the serial numbers V-29-G-XXX 
where XXX is a three digit number. This waiver requests permission to use these 
detectors. 


JU. NEED FOR 04VIATI0N/MIVER 

These detectors have been fully tested and meet all qualification test 
requirements. These detectors have already been incorporated in the PF & F 
units and replacement is not deemed to be cost or schedule effective. 






ORIGINAL PAGE" IS 
OF POOR QUALITY 


HIQUEST ro# OCVUTION/vmtR 
fzu Hi-sn-no o* .11 na mmtxnoM) 


OAT* MWAKtB 


i. om<ii«*ra» »A'<t «<o too * its 


David M. Randall 
SBRC, 75 Coromar Drive, Goleta, CA 93117 


PHOGAim ACTIVITY MQ. 




lQ 


•a MIKOB [ j uAJPH □ cmricM. 


4. DESIGNATION FOR OCVI at IQN/*»AIVCR \ 

3. 8*41 CIN( AFFECTED 

nn* rwc * rn«xo. np**©. 

LJjticnm. LJcatjo LJuct 

4. OTHER SYSTCViVCONFlGU* 
ration i roes AFFSCTSO 

rin. fT 1"0 

a. KOOCV/TYPC k. **F«. COOS * . SYS. OISIO. d. e«v/«aiwui *a. 

Sp* r8 11323 TM W— 152 

7 SPEC 'CATIONS AFFECTED • TEST PLAJ 


a. drawings affected 

«M. COM 

SPCC.-'OOC. no. 

SOs 

kfFB. COOS 

numssr 

W¥. 

NOM. KO. 

«. SYS TO,' I 







S. lTO» S 



TT32T 1 

50958 “1 

"T" 


c. TtIT >V« i 








Permission to use non-conforming InSb Detectors 


NAS 5-24200- 


| ir flftvraiiavia* Tfsnsmarme 

| Radiometer 

— «s»TTOriw. to ww 

13. 

t). JCMCT «• 

«•. OfiFtCY CLASSIFICATION 

| Imikob 1 ImuOB □«,««. 

; i|, m#xi o* »m)t oo tocaiT 4t soxxr w# r terra 

J InSb Detector Arrays 

'A, p<urr to. an vr*i aasio. 

50958- G> - 

IT. LOT MO. 

IB. OTY 

3 

IB. ftmiflOIMQ oevi ATIOW/CAI vco 

D» El" 0 


Greater than $100,000 If not approved 
rrTAtt! T «. tuwasr .i,wni««a. we. 

NONE 


3 months If not approved 


23. OtSOUPTIOrt OF 0(ZVI ATIOM/MAIVOB 

This waiver requests permission to use InSb Detector Arrays SN 906-3316-13 i766 

and 102, and 906-3316-11 a>114. These arrays have oxide chips and cracks at their 
edges. The chips thatj*eoresent ootential loose particles will be bonded in place 
uslnq 2216 epoxy after. the array is bonded on the FPA. These arrays ware an waivers 
132 and 133 for use on the F-l CFPA. 


1 

I 



5 

t 

i 

i 


t*. *lta »e» wtvi»tio«/»*ivtto 

These arrays are the best candidates for the spare CFPA. New lots of InSb detectors 
have not yielded good arrays and there is not any firm data that indicates good 
arrays will result from lot 24 presently being processed. 




ORIGINAL PAGE !S 
OF POOR QUALITY 


RfQUrST EOR DEV! ATION/VAI VER 
tsit vu-sTo-ito at tt> rent i.nnucrio/is) 


DATE PREPARED 

6 May 1982 


PROCURINO ACTIVITY NO. 


I. ORICINAIOR SAME AND ADDRESS 

Oavld M. Randall, Santa Barbara Research Center 
75 Coromar Drive, Go! eta, CA 93117 


IQ 


QQ.A. 


I l MI »OB [TluAJOA 0 


critical 


4. DC S I GNAT I ON FOR OCV I AT I QN/W A 1 VER 


«. H00EL/1YPC 

b. UFO . COOC 

c. SYS. OISIG. 

Spare 

11323 

TM 


d. Of V /Tf#. i v|B HO. 

W-153 


S. BASE LI HI AFFECTED 

S FLWC* f"“]kLLO* {""“1 

TIOHftL [ !cat?D | j 


PROD- 

UCT 


7. SPEC If ICAt lOttS AFFECT CO « TEST PLAN 


6. other SYSTiMs/cormu;* 
RATION items AFFECTED 

n™ go** 


a. DRAWINGS AFFECTED 


fc*- 


HfO. coot 


SPCC./OOC. mo. 


SCN 


MVP 43 CR 


Btv. 


MOO. MO. 


I. SYS! CM 


T HZT 


*. ITEM 


SD958 


«. TEST PLA*. 


*. TITLE 0' ECVIAIION/.AIVCH 


10. CONTRACT NO." . LIN'TT.nr' 


II. CCftf 1 GUfiA f lOH l TEM NOACNCLATUtfC 

Radiometer 




•6. OCTCCT HO 


XASSIMCATIGN 

| |majow [“**] critical 

i«. o# faat o* icvtar muiewv uricuo 

InSb Detector Arrays 

i6. pui r ho. op rtpx orsio- 

50958-3 

17. lot NO. 

24 

ie. q.iv 
20 

■HHWmsnffqrTvn vir-w rtwr— —s 


None if approved - 

UnTTEtT ESTlNTtSSXTQrtSSTITTt 5FF3ET! nUr^acs. etc. 

NONE 


None if approved 


J3. DESCRIPTION OP OCVIAIIOM/VAIVEU 


This waiver requests permission to use InSb Detectors from Lot 24 Wafer 21 without 
a released process specification and released planning. This waiver further requests 
permission to use these detectors with out of specification 5X spot scan contours and 
crosstalk. A copy of the test data is attached. 


14 . Mlito PCK DiVIATION/WAIVCR 

Due to the urgent need for new InSb Detectors, lot 24 was processed on unreleased 
planning. Spotscan and crosstalk data is setup/equipment limited. The physical 
measurements of the detector areis are in tolerance and InSb Detectors have exhibited 
optical sizes within .0001" of physical measurements. Historically, InSb Detectors 
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t: 
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££ 
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ORIGINAL PAGE FS- 
OF POOR QUALITY 


REOUEST FOR DEVUTIOH/MI VER 
(SEt HIL-STD-tlf on Ml roa IHSmjCTlONS) 


OATfc PREPARED 


I. ORIGINATOR KWi UNO ADOftCSS 

David M. Randall 


SBRC 

75 Coromar Dr., Goleta, CA 93117 


PQOCURIMG ACTIVITY NO. 


2 . 


a • 


T 


WAIVCR 


□ MIWOH |X | MAJOR □ CRITICAL 


.. DESIGNATION TOR DEVIATION/WAIVER 


6. OTMCR SYSTEMS/CONFIGU- 

6. fcSOOtX/TYPE A. C05C 

Spare 11323 

e. SYS. rcsic. 

TM 

C. OtVAFAIVtft 

W-161 

[~**| VES (/[I NO 

7. SPECIE ICA1 IONS AFFECTED-TEST PLA 

M 

1 6. ORA&INGS AFFECTED 


Mfft. CODE 

SPCC./COC. MO, 

sew 

| MFR. CODE 

MLAsaan 

I2JJI 

KOR. MO. 

6. SYSTEM 




■ 




6. ITtM 





iwr — ~ 

mm 


C. TCS T PLAN 




i 





9. 1 1 Tit OF DiVIAliOM/AAIV&ft 

Spectral Response Band 5 


10. CONTRACT NO* A LIKE I H>* 

NAS 5-24200 


II. CONFIGURATION ITCM NCKiWCLATuRE 

Radi on® ter 


12. CD NO. 

II 


1 1 A S 4 I f IC:T STTTCT 


ii. outer mo 


14. OEFECT CLASS! F I CAT I ON 

□ a i non [X~] major 


□ « 


it, mbs c 9 r»*r oa cocxct AStomv amcrto 

CFPA 


ia. mbi tto. ca rrrt OKS >0. 

50973 -B 


20. EFFECT OR COST/PR ICS 

>100,000 if not approved 

ii'.TiTEti On integrated logistic support. interface, etc, 

NONE 


17. LOT MO. 10. OTY 

301 1 

21. EFFECT ON OEL I VERY SCHEDULE 

6 months if not approved 


l» . RE CURRING OEVIATIOX/gA IVER 

□ yes EH 


2S. DESCRIPTION OF OtVIATICM/WAlVEft 


Permission to use CFPA with a Band 5 detector that does not meet system spectral 
flatness specification. Ref HS 23^-8039 attached. 


24. NCEO FOR 0EVIA1 lON/WAIVER 


Focal Plane is complete. To change detectors would require a new lot of InSb 
detectors to be processed and the Band 5 detector to be removed from the FPA. 
This would be costly and risky to the FPA. 

















oRiciNATOft n we. ami Aoosess vtengler 

Santa Barbara Research Center 
75 Coranar Drive, Goleta, CA 93117 


DESIGNATION FOR OEV I AT I QN/VJA I VEH 


ft. CODl | « • SYS. 0£3IG. 


4. oavr&at vjo *a. 


@93969 


0. OTHM STSTEWS/COrtSIGU. 
RATION ITJMS A/TtCTED ! 

□ V « Q* 50 



Tir.t Of OlVIAflON/nAIVCa 


. CONTRACT HO. 6 Ll«t I TEA 


Band 5 to Band 7 Misregistration 


NA55-24200 


Ka * 4 * o . Aru « 


RadioiEter 


it. of **ai oo ASSOoaiv a**cctkd 


20. CfflCT ON COST/PR »Ct 


hi. wa. m rtp% OKS ■ 17. LOT HQ, I 


50973 -B 



>>$ 1 , 000,000 


21. CffCCT CM 0£LIV£SY SCXCOULC 

1 year 




Misalignment must be corrected for in data processing. ’ 


IS. oiscriptkm orxsscQstsEoaivu section 3.2.4 of specification G5FC 400.8-D-210 requires that 
bands 5 and 7 shall be registered within 0.2 pixel. Failure report F5777 states that ± 
the F-l system bands 5 and 7 are 26.25 IFGV’s apart or registration is within 0.25 IFOV 
However HS236-8Q26A states that the displacement fran ncminal position in the along sea: 
direction is -0.132 JFCV tar band 7 and +0.099 IFOV for band. 5. Thus, the total misregis- 
tration is 0.231 IFOV. (HS236-8026A attached) ' v 


1 *. Hteo ro» cuoBifsRKMiv ^ p rocee£ i y^th the F-l syston having the band 5 to band 7 regis- 
tration exceeding the allowable tolerance by 0.031 IFOV. 

To correct the discrepancy would require rework of the Cooled Focal Plane. 
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REQUEST FOR DEVI ATIOH/ttmER 
(Sit Ull'STD-tlO O* III rod IHSTdUCnOKS) 


I. OKIGINAIOH KM AND ADDRESS 


DATC POCPKREO 


David M. Randall 

SBRC, 75 Coromar Dr., Goleta, CA 93117 


PROCURING ACTIVITY NO. 




m 

- km 


WAIVER 


Q MINOR □ MAJOR □ cat tical 


33 


4. DESIGNATION FOR DEV 1 AT 1 ON/WA 1 VER 

s. case line affected 

njFUNC. mALLO. riPROD. 

LJ3TIONAL 1 JcATEO \ luCT 

c. other SYSTCMVCONFICU. ! 

RATION ITEMS AFFECTED 

«, MOOfL/lVPt 4. MFR. CODE 

Spare 11323 

e. srs. DESKS. 

TM 

4 . Otv/o**v«# *»0. 

W-163 

7. SPECIFICATIONS AFFECTED- TEST 

PLAN 


a. DRAWINGS A 

FFCCTCO 


MFR. CODE 

SPEC. /DOC. NO. 

SCN 

MFR. COOC 

NUMBER 

REV. 

NOR. NO. 

• « SYSTEM 








k. ITEM 




11323 

50973 

B 

■353SC-2870A 

C. TEST PLAN 








0. TIU.1 <Jt 0£VIA1 IQS/ttAl V£fl 



10. CONTRACT NO. 0 ll.<( HIM J 


Spare CFPA FET Offsets 

1 1 . i6m'i (jurat ion I Vem NC*itNU.Arij#£ 

Radiometer 


NAS 5-24200- 

ctatw*c TTTqh oV^trfcY *" 


12. CO *0. 

II 


II. DEFECT HQ 


14. DEFECT CLASSIFICATION 

0M.NOH QmAjOR Q 


CRITICAL 


||. MAKS 0 1 PACT OH tOtJCST AfltMClV AlFtCUO 

CFPA 


i«. rujt tec. oa mi octis. 

50973 


I?. LOT NO. 

301 


ia. art 

1 


JO. EFFECT ON COST/PRICt _ 

$50,000 if not approved 

nTPTKI on (NKSsAyfo lSSTSTTE supWat. ini^Ai'acc. etc. 


Ii.'crlcd on BfCivflSV sqfeoulc 

2 months if not approved 


10. RECURRING OEVI AT ION/ WAIVER 

D» G3« 


NONE 


ZJ. DESCRIPTION op ogvi ation/.m VCR 

Permission to use CFPA with FET offsets > lOraV Band - 7 Ch 7 & 15 r »-r FR8213 

Ch 7 Ch IS 

Offsets prior to failure - 5/5/82 9mV 9mV 

Offsets time of failure - 5/24/82 12mV 14mV 

Offsets most rece.it date - 6/25/82 lGmV 12mV 

Cause of change in offset is unknown; most likely due to electrical discharge. 


i 


! 

I 

5 


24. NEED FOR OE VI AT I ON/ WAIVER 

Focal Plane is complete. To replace FETs would require crosstalk shield to be. 
removed. Past experience with these FETs has shown that once offsets have changed, 
they are stable within a few mV thereafter. No system specification will be 
affected. The additional offset can be easily tolerated by the preamp. Rework 
is not considered cost effective. - 



DD . «r.»1694 


h IU1 1 




I 



. war -+ss 


V “■ 


REOUEST TOR OEVI ATION/VAIVER 
fS£f KIL-STB-MO C« HI fOK IKSTKVCTlOrtS) 


MU MCMMD 

fe-3 o-ffa 
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tkc ACT I VI TV MO. 


i. onci«*tc« «*-£ amo AooRtsi David M. Randall 
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ABSTRACT: 

Failure analysis was performed on a photovoltaic InSb Infrared detector, • 
which was suspected to have been damaged by electrostatic discharges. 
Three diode channels (out of sixteen) were electrically degraded, with- 
out visible signs of damage. 

Surface metallization was removed by RF sputtering in argon. No distin- 
guishing features wars visible on the damaged dlodas until sputtering 
had proceeded below the metal/oxide Interface. Two of the three degraded 
diodes then showed distinguishing features, whose fform and location very 
strongly suggest that they are sites of electrostatic damage which caused 
the diodes to fail. 


A discussion of the analysis methods. Including sputter-etching, is given 
in an appendix. 
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Several photovoltaic InSb detector chips were submitted to TSD for failure 
analysis. Several diodes (channels) out of sixteen In each chip had been 
shorted or degraded, without any visible change in their microscopic 
appearance. (Figure 1 shows the overall layout of the chip.) SBRC 
strongly suspected that the degraded performance of these diodes was due 
to electrostatic damage (ESD) . [Ref: SBRC Internal Memo HS236-7391, 
dated 12 March 1981.] 


Since electrical measurements of the diode characteristics could be made 
only at 90°K or below, TSD confined its failure analysis to optical and 
electron-beam microscopy. 


In an attempt to locate the damage more precisely, an ultrasonic cutting 
probe with tungsten-carbide point was used to cut conductor traces near 
the diode region. After cutting the trace, the bonding pad tested "open" 
with respect to the substrate, both on degraded and good channels. This 
shows that there was no shorting through the thick oxide, but. that the 
electrical damage was at or near the junction. 


Metal and oxide coatings wars stripped in an effort to find evidence re- 
lating to the cause of failure. In the following pages wa describe the 
Investigation and the resuls which strongly suggest ESD as the cause. 
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II. DEVICE AND COATING STRUCTURE 

The device substrate is Indium antimonide (InSb), which is coated In 
succession with: 1) a thin proprietary passivation layer 

2) a thin evaporated SiO (inner rectangle) 

3) A thicker SIO (alter area). On this 
thick oxide most of the conductor traces 
and wire-bonding pads are coated. 

4) Thin metallization: titanium (several 
hundred X) for adherence, followed by 
about 3000 \ of gold. 

5) Thick metallization: consists of the 
thin Tl/Au above, covered by another 
Tt/Au double layer about twice as 
thick, giving a total thickness of 
about 1 van. Thick metallization is 
confined to the area near the dloda 
and Is used to span the sheer step 
from thick to thin oxide. 

Each diode is formed by a mesa in the central area. The nesa Is oxide- 
covered, except for a contact window that gives access to the metallization. 
A rough appeamace in the center of this contact window marks the thin 
palladium coating which Improves electrical contact with the Tl/Au conductor 
trace. A cross-section of the chip taken through a typical diode is shown 
In Figure 2. This diagram is obtained mostly by Interference microscopy 
supplemented by ordinary optical microscopy and Information from SBRC. 

Further discussion is reserved to Appendix A. 

The appearance of the of the devices as received is shown in Figures 3, 4, 
and 5. Figure 5, taken on the Band 5 chip, shows metal films with "frills" 
or "pie-crust" edges. These are formed as a result of the photoresist 
liftoff process that defines the metal patterns. Figures 4 and 5 also 
show the difficulty of getting good metal coverage over the sheer oxide step. 
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III. STRIPPING OF COATINGS 
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Optical examination, both at SBRC and TSD,' showed that no visible signs of 
electHcal damage were present. It was therefore thought -ecessary to 
remove the metallization, and possibly part of the oxide, to expose the 
site of the damage and have a reasonable likelihood of making It visible. 

Chemical etching was at first tried, using potassium iodide to remove gold, 
and a pieparation containing HF for the titanium. Further details are 
given in Appendix 8. This approach failed because of formation of a 
bulky corrosion product on contact with InSb. As a result, no useful 
information was obtained fra the Band 5 chip. 

To avoid these difficulties, RF sputter etching was then tried. This 
technique subjects the sample to an RF glow discharge in argon, which 
removes material by ion bombardment without ehemlcal reactions. By this 
relatively clean method, matallization was removed and E£D sites located. 
Further details about sputter-etching are given in Appendix C. 

IV. RESULTS 

Figures 3,4, and 5 are representative of the dio;'es as they appear in the 
as-received condition. Careful optical examination at SBRC and TSD, and 
SEM examination at TSO, failed to show any systematic differences between 
diodes 7, 9, 12 (degraded) and the nine remaining (undamaged) diodes. 


Sputter-etching was then carried out for a total of 190 minutes in several 
stages. After 190 minutes the optical views (Figures 6, 8) show a small 
amount of titanium rsnaining of the thick metallization. Figures 7 and 9 
show roughly the same areas in SEM view. The small amount of titanium is 
thin enough to be penetrated by the electron beam, so that Figures 7 and 
9 are basically pictures of the oxide. Nevertheless, no characteristic- 
trace of ESD can be seen at this point. Although sane oxide has been 
sputtered away in the unmetalized areas, the covering of titaniun still 
preserves the oxide in the diode areas originally coated with thick metal- 
lization. 
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After an additional two hours of sputter-etching, however, diodes 9 and 12 
have developed "new" features which do not appear In any of the others. 

Diode 12 now shows a notch In one edge of the mesa (Fig. 10, 11, 12), while 
diode 9 shows linear markings (furrows) at two mesa comers (Fig. 13, 14, 

15, 16). Figure 16 should be compared to a picture of known ESD pbullshed 
by A. Trigonis (Fig. 17). 

The association of these features with ESD is supported by the following 
arguments: 

1. The features are seen near the edge and comers of the mesa, 
where the junction reaches tne surface and electric fields 
are strongest. Junction curvature and discontinuities in 
dielectric constant combine here to raise the field strength 
above Its average value, and create local breakdown. 

2. Since the surface Is covered with SiO and metal, all break- 
down takes place In the oxide under the electrodes. Unless 
enough energy is liberated to disturb the outer surface, the 
damage will not be visible until the metal is removed and 
oxide etching reaches the damaged region. Then a difference 
In etch rate may create an “etch pit”, analogous to prefer- 
ential effects In wet-chemical etching. The belated appearance 
of these features Is therefore suggestive of a low-energy ESD. 

3. No such features appeared at the same time on undamaged channels. 
It must be admitted that channel 7 does not show such features, 
so that the correspondence is not bidirectional. However, the 
subtle nature of ESD makes It plausible that channel 7 has 
damage too slight for the preferential etch to reveal, but 
nevertheless electrically important. 


CONCLUSIONS 

1. The anomalies at. the edge of the mesa in channels 9 and 12 are 
probably associated with ESD, and to this extent the hypothesis 
of ESD on the failed detectors Is confirmed. 

* * , 

Proceedings, 1976 Reliability and Maintainability Symposium, p. 165 
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Sputter-etching In argon is a practical method of removing metal- 
lization from InSb devices. As used in the: Thin Film Lab at TSD, 
however, the slow etch rate for titanium Is a disadvantage. Better 
vacuum technique could Improve this, however, and make etch rates 
for active metals closer to those for noble ones. 

When using sputter-etching as a means for stripping coatings, it is 
important In Interpretation to allow for changes of surface feature 
form and topography. These Include the following: 

(a) preferential attack at vertical surfaces 

(b) formation of a groove at a mesa foot 

(c) appearance of a raised relief image of a metal trace after 
the metal Is etched away. This relief is left because 
oxide was etched in the bare areas, but was masked by the 
matal. Chemical etching. In contrast, usually removes 
metals without appreciably etching the oxide. In conse- 
quence, after metal is sputter-etched off, the oxide 
topography is more complex than it was before the matal 
was applied. 

(d) V-grooving of fine cracks. 
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APPENDIX A: Interferograms 

The height of surface features and thickness of thin films can 
often be treasured unaer the microscope by optical Interferometry. This 
method has several advantages over profllometers (e.g., Dektak, Talysurf): 

1. Thicknesses or heights are obtained In terms of a wavelength 
of light, whose value Is fixed by nature. There Is no need 
to calibrate. 

2. Data Is automatically obtained over a two-dimensional area, 
rather than along a linear track. A photograph can serve 
as a contact record of a great many local heights. 

3. It is often possible to find the thickness of a transparent 
film If the index of refraction is known, eyen if there Is 
no hole or step. 

In Figure 2, an Index of 1.9 was assured for SiO, and used for 
thickness in the central region. For the thick oxide areas. It was 
possible to check this value using several chipped areas near the edge 
where the InSb substrate was exposed. There was good agreement with 
measurements of the step height. 

The measurements in this work were made using a Watson Interference 
Objective adapted to a Reichert microscope. Other companies make instru- 
ments very convenient for shop use in evaluating surface finishes or 
scratch depths. Figure 18 shows a typical lalcro-interferograra used in 
making measurements for Figure 2. The fringes are at intervals of .29 um 
(a half-wave of yellow light). 

Somewhat related to interferometry is the Nomarski objective. While 
Figure 18 quantitatively shows heights, Nomarski contrast indicates slopes. 
Thus it is good for showing the vertical dimension in a qualitative way, 
making surface contour easy to visualize. Most of the optical micrographs 
in this report were made with Nomarski contrast. 
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APPENDIX B: Chemical Etching 

Following the usual practice for silicon IC's, attempts were made 
to strip metallization with chemical etchants. Figure 19 shows a typical 
diode after removal of the external gold layers with a potassium-iodide 
solution. Small amounts of gold remain In several areas, while the oxide 
Is con^Jletely untouched. The Intermediate titanium protects the Inner 
gold layer In the thick-metallization area. The Inner gold could not be 
removed until an application of "Sapp etch" penetrated the titanium. 

Unfortunately, the second application of KI etch came Into contact with 
bare InSb In the now-open contact window. A purple-black, bulky corrosion 
product was formed which obscured detail near the edge of the window, an 
area in which ESD effects could be expected. After an unsuccessful trial 
on the Band 5 detector, the chemical stripping approach was abandoned. 

Gold Etch "SAPP Etch" for T1 

Water 250 ml HF 1-3 ml 

KI 25 g HN0 2 2-6 ml 

I 19.1 g water to make 100 ml 
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APPENDIX C: 

Sputter-Etching 


Sputter-etching was done by RF sputtering in the Thin Film Labors 
tory, by f). E. Blackmon, through the cooperation of J. F. Linder. 


The sputtering action is completely physical, by argon ion bombard- 
ment, so that no corrosion products are formed. The erosion or "etch" 
rate tends to be faster for noble metals like gold than for active metals, 
unless the partial pressure of oxygen in the system is very low. In a 
"dirty" system, active metals tend to sputter almost as slowly as oxides. 

There was In fact a large difference In the sputtering rates of the 
gold and titanium layers. The vacuum before acfenlssion of argon was said 
to be about 6 x 10*® Torr, and the argon pressure 5 x 10*^ Ton*. RF 
voltage was 700v and power about 200 watts. We noticed considerable 
differences In time needed to sputter away metallization on the actual 
and practice samples. These differences might have been due to accidental 
air leaks or differences in heat sinking. 

As sputtering proceeds, certain changes occur In surface topography 
which are different from those seen In chemical etching. 

1. Vertical surfaces are eroded faster than horizontal ones, due 
to zn angle-of-lncidence effect, Icn bombardment Is actually 
more effective at reroving material if It Is oblique rather 
than perpendicular. This results In mesa edges roving back 
but remaining steep. A groove was seen to appear at the foot 
of the mesa after prolonged sputtering, perhaps due to argon 
ions reflected obliquely from the mesa slope (Figures 7, 11, 

12. 14). 

2. A wire close to the surface of the sample can be seen to cast 
a sharp vertical "shadow" (Figure 20). 

3. Fine cracks, originally only about 0.3 pm wide, were "gouged" 
out in V-groove form after prolonged sputtering (see Figure 21). 
Cer."\in conical pits, of perfect geometrical form, may have 
similar origin by enlargement of a fine pinhole (Figure 22). 
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FIGURE NO. 3 

Channels 10 and 12, as 
received, Nomarski contrast 
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FIGURE NO. 4 

SEM of typical diode as 
received, showing coverage 
at step and thickened 
metallization 
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FIGURE NO. 5 

Typical diode, Band 5, as 
received. Clearly shows j 

double metallization, 
frills at metal edge, \ 

possible continuity 
problem at oxide step. 
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FIGURE NO. 6 

(190 minutes sputter etch) 
Optical micrograph showing 
channels 5, 7, 9, 11 (from 
left). Seven and nine are 
electrically damaged. Note 
remaining Ti metal In area 
of diode; conductor traces 
are now marked by raised 
area. 
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FIGURE NO. 7 

(190 minutes sputter etch) 
Nearly sane area as Figure 
6. SEM view showing 
channel 7 and 9 In center. 
Oblique view shows groove 
around mesa. A small 
amount of residual gold 
(inner layer) appears at 
foot of oxide step. 
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FIGURE NO. 8 

(190 minutes sputter etch) 
optical view showing channel 
12 (damaged), 14, 16 from 
left. Residual gold shows 
dark in optical, light in 
SEM views. 
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FIGURE NO. 9 

SEM showing nearly same 
area as Figure 0, channel 
12 In center. The spot 
(arrow) on channel 12 Is 
a small area of residual 
metal probably due to 
shielding by a dust 
particle during sputtering. 




FIGURE NO. 10 

310 minute sputter etch, 
channel 12 (left) and 
channel 14, optical with 
Nomarski contrast. A 
notch has appeared In 
the left side of the mesa 
of channel 12. 
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FIGURE NO. II 

Sams area as Figure 10, 
SEM. Channel 12 In 
center. The notch is 
clearly shown; note also 
a deeper groove around 
the mesa than that visible 
after 190 minutes. 
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FIGURE NO. 12 

Shows the notch under 
higher magnification. 
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FIGURE NO. 13 

Optical , channels 11,9, 

7 (from left). Note 
damage on channel 9, at 
laft edge and upper left 
comer of mesa. Nomarskl 
contrast. 





FIGURE NO. 14 

SEM showing channel 9 and 
7 1n center. Same features 
are seen plus grooving 
around mesa. 
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FIGURE NO. IS 

SEM showing damage at 
left edge of mesa on 
channel 9 (compare 
Figure 14). 
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FIGURE NO. 18 

A white-light interfero- 

2 ram on the as -received 
and 7 chip. In the 
thin oxide at left, two 
fringe systems can be 
seen, from the oxide 
surface and one from the 
oxide/substrate interface. 
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FIGURE NO. 19 

SEM of typical diode 
after 45 seconds KI 
estch. lighter granular 
material is residual gold. 
Remaining exposed metal is 
IN ; thicker area is Ti/Au/Ti 
sandwich. 
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FIGURE NO. 20 

Relief shadows of a lead 
wire, after several stages 
of sputter-etchinq. The 
wire was accidentally moved 
between stages. Some T1 
remains in the last shadow. 
A crack appears, crossing 
the shadow. (Optical, 
Nomarski contrast.) 



FIGURE NO. 21 

SEM of crack seen in Figure 
3 showing V-groove enlarge- 
ment in sputtered area. 




CNGiMflfttKCmt LIABILITY I UAMUt ACTUOIMO AMO TtST I fi*Oiee* tt ft IKO S VALUATION 

















































f AILUSQ AMACYCI9 





























J SPACE 


HUOMU AIRCWAPT COMPANY 
SPACE AMO COMMUNICATIONS GROUP 
CL taCUNOO. CALIFORNIA 


fl HARDWARE LEVEL n <P*rprna*T 
WHEN FA1LURS = SPACECRAFT 
WAS OBSERVED | U SYSTEM 

EQUIPMENT IDENTIFICATION: 

7 . SuaSYSTEM 


ORIGINAL' PAGE IS 
OF POOR QUALITY 
COMMUNICATIONS GROUP 


□ SUBSYSTEM 

□ UNIT 


G ASSEMBLY 
OSUUSASSEMSU 


□ MODULE 
G MICAM 


PAST KUMSES 


5. OATEOSSSRveO 

MO / OfcZ/ 

oZTo * 

G PART 


kwutuPACTuneii 


*■ G ASSEMBLY ^"SUBASSEMBLY 
,a G MOOULS G U1CAM G CARO 


II. TEST WHEN 
FAILURE WAS 
OBSERVED 
IX environment 
WHEN FAILURE 
WAS OBSERVED 
l«. OESCRIPYION 

op failure 


I JSLmsient 

I G EMC/RFI 


G QUALIFICATION 
G ACCEPT ANCS 

G RADIATION 
G VUIBATIO M 


G INTEGRATION 
G SYSTEM 

G TPM» 

_AXIS FOR 


G LAUNCH OPERATIONS 

_a 

_Q THERMAL VA C 


.HRS AT_ 
JJ OTHER 


I IX tesT PROCEDURE 


I IX VERIFICATION AND 
| PAILUR6 ANALYSIS 




mn 7M 


| IT. CONTTWUAttOM 

Q S*€2TUSG> 


20. -gifOLLQWlWO RgVyOJW/WITCST RCQUIflSO 

u fiewoflg/pgTeir not rsouireo sccauss 


18i FAILED ITR4 I MU8HS AP»p < 

ANQ PAflT NUTiggS Q) 


T 21. AUfKOSlZAT* 


, rework/ retest 

ACTION TAKEN 




7X CCNmU£TIO» 
Q SHSsrusED 

liilk 


28. UST ALL PARTS REPLACED 

PART NUMBER CKT 3YM PART LOT NUMBER OATH COQg MANUFACTURER 


PPOPA3U QgCT 


1 ANALYSIS MUMSat j 


I 27. REWORK 8Y 


30. CAUSE ANO 

CORRECTIVE ACTION 


3. CONTINUATION 
J SH€£T USS> 


j 32. FRQ CLOSURE 


j 32. DOCUMENT IMPLEMENTING 
CORRECTIVE ACTION 


W 34 BASIC CAUSE 
j*f OF VERIFIED 

a FAILURE 

TV/g / 

37 


DESIGN 

ENVIRONMENTAL 
CEFECTIVE PARTS 


LJ T'EST EQUIPMENT 
Q TEST PROCEDURE 
U TEST SET-UP 
G unknown 
7c NO FAILURE 




MFG. PROCEDURE 
-ASSY/FAB ERROR 
^WORKMANSHIP 
35. FAILURE 

CLAS^CATK 

/ 33. 'SPACfi«A^< 


r3t . CONTINUATION 
□ SHEET USEO 


lQ WIRING ERROR 
[g ROUGH HANOUNG 
Ci_ WEAR-OUT 
I G CRITICAL 
! V^AJOR 
^^ENGINEER V 


4i 


UNKNOWN DEFECT CODE 


* SAFETY 




oiien sc jA*iao 


&W/0I 


























. v— A 


OF POOR QUALITY 

7§££\T“~ ^ 


SPACE AND COMMUNICATIONS GROUP 


mubmes MRcn*rr company 

VACS AMO COMMUNICATIONS CROUP 
CL S3CUNOO. CALIPORNIA 
| I I PKOG/IAM^UE iNO ZOMBIS 


& HAk-CWAfll; L£VE^ | S ? ACFCJI AFt"" 
WH6N PAILUflt 1 = .''ALECHAAT 

WAS OBSERVED | □ SYSTEM 
6QU1l>«f«T ID2NTIRCAT10N: 

T SUBSYSTEM 


□ SUBSYSTEM 

□ UNIT 


□ ASSEMBLY C 

SUBASSEMBLY C 

! PART NUMBER 


□ MOOUU 

□ UICAM 


1 GLA 

x «ooa _ 



//{2- 

A 


A TlM^pjJflVEO 


5. BATE OBSERVED 
MO 5 OA t 


8207 


manufacturer 


*' D AS3EMELY O SUQASS5MCLY 
ia Q.liOOUU □ MiCAM Q CARO 


a TgSTWHEN 
F AILUflC WAS 
OBSERVED 
\i ENVIRONMENT 
WHEN FAILURE 
WAS OBSERVED 
U. DESCRIPTION 
OF FAILURE 


0 DEVELOPMENT 

l pg iN-PROCfSS 

] □ AMBIENT ~” 
f □ EMC/RR 


□ QUAUHCATION 

□ ACCEPTANCE 

□ RADIATION 

□ VIBRATION 


□ INTEGRATION 
Q SYSTEM 


□ LAUNCH OPERATIONS 

a 

_Q thctmal va o _ 


„ MRS AT 

, □ OTHER 


I IS. tESt PROCEDURE 


j 11 vgflJPKAtlON ANO 
FAILURE ANALYSIS 


20L Q FOLLOWING REWORK/ RETEST RQCUIRSJ 

RgWQRg/RffTEST NOT RSCUlBg) BSCAUSg 


I tOL FAILED ITEM WAfcsa 
L A NO PART f<U*£SS8 


1 17. CONTINUATION 
LO $HL‘5TUS£D , 


I 21. authorization 


123. REWORK/ R2TEST 
ACTION TAKEN 


jOPG jOATe 


C^n.\*UAT:CN 
SH£3T US5D 


23. USTALL PARTS REPLACSO 
PART NUMOgR 


PART LOT WJMggB 1 DATE COOS 


MANUFACTURES 


PROBABLE DEFECT 


ANALYSIS NUMSER 1 


I 3a CAUSE ANO 

CORRECTIVE ACTION 


I S. RETESTED BY 


CONTINUATION . 
SHEET USED 


\3X FR8 CLOSURE 


3 /y &<7~TtC£ 

S 32. DOCUMENT IMPLEMENTING 
C£ CORRECTIVE ACTION 


Ul X SASIC CAUSE 
2 OP VERIFIED 

O FAILURE 

§ 35. FAILURE V 


Q11073 SC JAN 80 




*fyC. ON n NUATION 
2L SHEET USED 


1 □ OESIGN 
| g ENVIRONMENTAL 
• C CEFECTTVE PARTS 
i G PRIMARY 


C TEST EQUIPMENT 
U TEST PROCEDURE 
□ TEST SET-UP 

□ MFG. PROCEDURE 
ASSY/FA8 ERROR 
^BsiXCRKMANSHiP 

Q WIRING ERROR 
L- ROUGH MANOUNG 
O WEAR -OUT 

fa UNKNOWN 

□ UNKNOWN 

failure 

33. FAILURE 

CLA/aFiQ^nON 

>G critical 

JZl ^ » 

^a«nOR 

G SAFETY ’ 

ivx/ 

pfi, 

/9-U 

3a. spj^&^pJFr ^ 

ENGlNcEff / 

1 ORG 

i 

I Z* 7 */ 

JOh 

tdzJ 

^TO«ER OR SUPPU,/ 




ORjGIWAS, PAGE IS 


OF POOR QUALITY 

SPACE AND COMMUNICATIONS CROUP 


1 J 

HUGH CIS AIRCRAFT COMPANY 
CPACB ANO COMMUNICATIONS GROUP 
CL SCGUNOO. CALIFORNIA 


FAILURE REPORT 


PS S&2ULKO. 


SL SZo 7- 

COrfTtttUATlON 6HGS7 


JL 





U J 

HUGH CO AIRCRAFT CO«WMV 
CPAC* ANO COMMUNICATION* aROUF 
KL 03 GUN DO. CALIFORNIA 


ORIGINAL PAGE FS J V 
OF POOR QUALITY 

SPACE AMO CQIV1MUMICAT10MS GROUP 




•ASLURg 

REPORT 

3 

8208 

2. CLA 

x woca 

Fi.T-1 

A TIMS OBSERVED 

VAr£ttfc?S' 

5. OAT 2 OBSERVED 

MO % DA \ \ 

YR 1^87. 







































HUGHES AIRCRAFT COMPANY 


SPACE AND COMMUNICATION GrOUP 
EQUIPMENT CHECKOUT 
FAILURE REPORT 

CONTINUATION SHEST 


•LABEL FIRST CONTINUATION SHEET USED ‘A\ SECONO '8*, AND SO ON 


IOSNT1FY ENTRIES SY REFERENCING FR BLOCK NUMBER IN COLUMN. DATE EACH ENTRY. 

» 7 w AS TtfE .? au^uSt* & OOT ■ gfi 5iPgC-. CO, 

1A1AZ . 4. (4 


ORIGINAL PAGE IS 
OF POOR QUALITY 

5 SL2joX cont. sheet 
-* letter* 

FR SERIAL NO. I ^ 

ADDITIONAL FR 

CONTINUATION 

SHEETlSIUSeO,^ 





“ r.o Vo A £■• 


16060 A SC AUG 76 


°? 55 

g I 

1 lid. 

i 2,3 

J isi 

// I 2.. 3 
/5.o 


COPY 1 ROUTE WITH DISCREPANT ITEM 




\z. 3 

nJL 

I z,z~ 

rt> 3 
lZ. b 
n , <o 
iZ£_ 
\ 3,0 


J I T hi} 


L i e ± - 

fg.2. 












HMT—T— ■' "it 

roa CCVUTIOS/WAIVEB 
• * o#> ut ft* iNsmicmoss) 


CATC PREPARED 




a. ;sroi.«) 0 » x'*’ r 


David H. Randall 


SBRC, 75 Coromar Drive, Go! eta, CA 93117 



/ 

Mocuainc activity ko. 


J^Qocv.Ar,™ 


J& 


□ MINOR JS major I ) cm ti cj 


4. Dnr. I GNAT 10^1 rOR Ot» 1A7 lON/WAIVCR 


b. tt?«. coot ic. SYS. DCS IG. 

11323 ! TO 


X 


4. CtV/MIVtB WO. 

W-135 


7 . SPEC IMCATIONS AfF CCUQ.TCST PLAN 


Mf R . COOC 


t. ITEM 


e . *£ST PLAN 


I 


SPEC. /DOC. NO. 


SC« 


5. OASt L INC AfrCCUO 

to. rn pooo. 

I luCT 


S ruwc. 

TIONAL I I lATFO 


*. OTHER SYSTEM*/ CONT I Gu* 
RATION I TCXS AffCCTCO 

□«* 0”° 


8. OR Aw 1 NG$ AFTECTCO 


MIR. coot 


11323 


wjuatR 


50973 


f. H UE Q5~ lift VI ATION/nAt VtR 

Perni s s i on to use F-l CFPA with discrepancies per FR820S 


R£V, 


B 


3895A. 287QA } 


IU. CON I « AC I NO. * LIME II 

NAS 5-24200’ 


Ti. conf iwkii Ion nu*"ROKt«ci.AtuR£ ~] 

Radiometer 

or ot*tCT 1 “ — — . 

U. C^jNO. 

i». ocrtci mo. 

14. OEICCT CLASS! riCATIDN 

dj-i^o- 0“^°“ n 

[critic# 

II, paoi o« LOVXIT iuowtr **ruTCO 

CFPA 

i«. rurr mo. o* rrPt ocsifc. 

50973 

17. LOT NO. 
201 

1». 0TY 

1 

19. RECURRING DEVI ATI QN/bai vtl 
□ TES □ 

» 

[no 


io. trncT a* cost/frice 

> 50.000 if not approved 

\T'”Tf 7 ilY“b* integrated logistic kiPf^ar, iiuck/acc. etc. 


ai. effect on oil i very scheoulc 

4 weeks if not approved 


18. OCSCRIRTIOB OF OfVI ATIOX/BA! vtl 

Permission to use F-l CFPA with 'discrepancies per FR 8208. 
A copy of PR 8208 is attached - 


ORIGINAL PAGE US 
OF POOR QUALITY 



To determine selects that would improve the pulse response would require removal 
of tpe^opijcal filter assembly and retest. This is a risky operation and there Is 
no^guaranty^that the results of reselection would give in specification performance. 
Discrepancies are small and will not affect performance enough to warrant rework. 




























































SD973 /t/Jk. - 3lpp. 7^ OP*&/£ 


L- .J « 

MUtMU AlftCftAPT COMPANY 
PACT AND COMMUNICATIONS 4AOUP 
el caauNoo. California 
I. PROGRAM NAME ANQ NUMGER 

l/g// -rtf 

T i ° s'*cemact 

WAS 08SMVEO * □ SYSTEM 


SPACE AND COMMUNICATIONS GROUP 


ORIGINAL PAGE IS 
OF POOR QUALITY 


8226 


2. OLA 

3. MODEL 

4. TIMS 03SERVED 

9. OATS OSSSBVE6 



5*7* / &:30 up* 

. mo 6 9 DA of YR^jr 


□ SU3ASMM8LY 


□ MICAM 


EQUIPMENT IDENTIFICATION: NAMf 

PART KOMQSR 

S/N 

MANUFACTURER 

?. SUBSYSTEM ’" ' ' 




A U(«T “ 




3 ASSEMBLY □ JU8A8MM8LY CLPPfr- /f"S$Y 

~^JW d 73 

2oJ 

\SB£C. 

Q MOGULS G MtCAM G CABO 



1! 6TK6B 




11. lEVl vuHtH 
FAJlUflG WAS 
ooserved 


1 J DEVELOPMENT 
I C3> IN-CROCES 3 


a ENVIRONMENT ! n 

WHEN FAILURE I y AMCi9«T 
WAS OOS2RVEO f □ EMC/RR 
ia description -rr3> ~“ 

op failure ISAtJb 


. -<?*■ J2 S/J&- /£*fi 

i& TEST PROCEDURE „ . TT“~ 

JL / 9 2. 


□ QUAURCAnOM 

□ ACOFTAMCE 

□ BAOUkTOX 

□ VISHATIOW 

/2 

tr /V£Af&u 

I BABA 




G INTTGBATIOM 
□ SYSTEM 


G LAUKCH OPERATIONS 

_a 

_G TWBMALVA C 


_HB8 AT_ 
. G OTH€B 


. vCBiRCATIOM ANO 
f AILUB2 AMALY3IS 


- rh?Pg&ZMC'£ ,.8&nu£&M /&UA 

'<£& C tf. /o 

D<a#/AJ &tu&4£sjrj‘ /AJ S}°sS&. 

15. ofljfiriA’rcQ'j ! ono I oats’ " _ it. awnMu*r!£)jj 

C.. <g- !2~g-/3 ! arn9-f)\Q «*giusa> 


ftfOUOVKNa AGWORS/RSTTST RCQUIfiSD 
[ RgWQRtt/RCTEST NQT REQUIRED BECAUSE 


1 13. FAiUOtTEMNASSa 
AKQ PART NUM5SP 


la 

| ACTION TAKEN 


\GZZ, „ / I 

|4 aV ! 


a CUNRYUATiOM 
SKE.T -JEi3> 

Ji"oSi3«Ol5S 

a qa neoar 

4>, 


2A UST A a PARTS REPLACED f 

PART NU&Iggfl , OCT SYM PART LOT NUMflgft OAT? COOS MANUPACTURJ3 


pnosASLg offset 


I ANALYSE NUMBER J 


j 3a Cause a no 

CORRECTIVE ACTION 


I 23. RETESTEO BY 


frg, FK9 closure 


CONTINUATION 
SHEET USED 


s 31 DOCUMENT IMPLEMENTING 
Du CORRECTIVE ACTION 

i U 34, BASIC CAUSE ( G Of Si 

2 OF VERIFIED | C ENVI 

<3 f MLUR6 1 □ DEFE 


011973 SC JAN 60 


I3S. CONTINUATION 
I Q SHEET USED 




VI* 


OESIGN 

ENVIRONMENTAL 
DEFECTIVE PARTS 

□ TEST EQUIPMENT 
Q TEST PROCEDURE 

□ TEST SET-UP 

ooa 

MFQ. PROCEDURE 
ASSY/FAB ERROR 
WORKMANSHIP 

y WIRING ERROR 
Q IROUCH HANOUNG 
O WEAR-OUT 

^2SiN KNOWN 

PRIMARY 

KNOWN 

U NO failure 


38. FAILURE 

CLASSIFICATION 

•C CRITICAL 

□ MINOR 

□ SAFETY 


'T/2/ \T/,./r. 

33. SPX^EO^AF^ 

STEi* tfc^tEER 

5™ 17 


! oij£ . tM care' y 

? — 

sfc QUSVJMER ol s 

ry^iPtt 




9-r. 


/ 





m — -k_ 


\, 


. I 




O 


o 


300 

SPACE AND COMMUNICATIONS CROUP 


KUOMC9 AIRCWAPT COMfANY 
SFAC8 AMO COMMUNICATION GSOUF 
ex. 8SOUNOO. CALIFORNIA 


' 1 * ca 

S ' 8319: 


I. PROGRAM NAME ANO NUMBER 

/on zvi 


S. HARDWARE LEVEL n SRM5CRART 
WHEN FAILURE • = SPACECRAFT 
WAS OBSERVED 1 □ SYSTEM 


2. 04> 


□ SUBSYSTEM 

□ UNIT 


1 MODEL 


□ ASSEMBLY 
SH SUBASSSFSLY 


A VlM5 OS SEAVCO 


□ MODULI 

□ MICA U 


I OATS OBSERVED 

MO ^ 9 DA / y YB f*. 


□ CARO 

□ PART 


E0U1PMO4T IDENTIFICATION: 

NAME 

PART NUMBER 

$/N 

MANUFACTUR5R 

7. SUBSYSTEM 




0. UN*T 




S ' Q ASSEMBLY 15. SUSASSEMaLY 

CPE# 

1x7773 

70 1 

*S/2&C 

<a G. MODULE 0 MJCAAI □ CARO 




It OTHER 





12. TEST WHEW 
FAlLUfle WAS 
08SERV60 


□ OEVEIOPM04T 
> 0 IN-PROCESS 


G QUALIFICATION 
C ACCEPTANCE 


12. ENVIRONMENT 1 r-j AuniaiT 
WHEN FAILURE J “ AMOUNT 
WAS OBSERVED | □ EMOflH 
I 14. DESCRIPTION 


| LJ AMUl£«r Q RADIATION ftS^rEig y -YVI »_***■_ LI TWPaiflAi. MA fl _ _ W« AT > • 

I Q EMC/ API Q VI STATION - AXIS FOR MW TYPO □ QTKgR 

dtf,- /0 Exhibits Vo tespo^&f 7h 

Kaspet^sa. -To X^T^cnfA £l i<*a M-g/V aEXm 


G INTEGRATION □ LAUNCH OPERATIONS 

□ SYSTEM G 

TPM» Mjr 1 « K Cl THERMAL VAC_ 
_AXIS ™ m u TYPe_ 


HRS AT_ 
Q OTHER 


OF FAILURE 

~C 




| IS. TEST PROCEDUKg 


S 


I PARA 

' V» fo 


/ 6 / 9 ^ _ _ __ 

'“EnSuim a4?_ _. ..m/P/Myrn/^SiL. _ iJaTT 


TO. ORmiNATORy^ . ' PRO - I PATE " l.ll n 

G. [<L S^SJ Q9-s*47a-* 


CONfttajAft 
SXE 5 T US^ 


i£JsSlbA Output 














ORIGINAL PAGeTS' 



crrruvJK qufncm 


31. CONTINUATION 
□ SHEET USED 


32. OOCUMENT IMPLEMENTING 
CORRECTIVE ACTION 


34. BASIC CAUSE 
OF VERIFIED 


TO OESIGN 
| □ ENVIRONMENTAL 


I TEST EOUIPMENT 
I TEST PROCEDURE 


MFO. PROCEDURE 
assy/fab esfor 


l WIRING ERROR 
I ROUGH HANDLING 



3. FAILURE / ]\ Q PRIMARY JLyNKNOWN 

V-/4 / / | D INtjafto/i If O NO FAILURE 

3. FAIUUSE JC CRITICAL □ MINOR 

CLA^FICATKISL -wR'A AJ09-I C SAFETY 


n?M, 

33. SP^C^rgifSTEM ENG^E 

W »OftG . . 

'72-4L 

p~A 

m relhLSiutv «/ JT /} ' ORG 

Typ-&t\ 

«**W**J* OR SUP^OcR v 

Lw Z_ 

DATE / 


011873 SC JAN 00 




&ssadaiifa6«a;aatesz&teHSisiK&^^ 


EWOiWEERIWQ/REUAaiUTY | MAMUfACTURIWQ AMP TSS7 1 EMQtMEEiUMQ gVAlUAUQW | ORIGINATOR 


f' 


+ TSST" AH!S h S£Z> 

SPACE AND COMMUNICATIONS CROUP 


ORIGINAL PAGE IS 
OF POOR QUALITY 


MUOMS8 AIRCRAFT COMPANY 
‘pPACK AND COMMUNICATIONS CROUP 
. CL SSQUNOO. CALIFORNIA 


8340 


I. PROGRAM NAME AMO WJM 8 ER 


4 KAROWAH5 LEVEL ! n cunriuT 

•WEN FAiluns y SPACECRAFT 

V. AS OSScBVEO □ SYSTEM 


□ SUBSYSTEM 

□ UNIT 


1 MODEL 

s='A/a//r~ 

□ ASSEMBLY 
KTSUBASS EMILY 


A TIME 0B8EBVEI 

S:P »1 

□ moduli 

□ MICAM 


E OATE OBSERVED 

mo ong.2. vn Ip/ 

□ CARO 
O PART 


IOUIPM2NT IDENTIFICATION: NAME 

PART NUM8S5 

S/N 

manufacturer 

7. SUBSYSTEM 




S. UNIT 




••□ASSEMBLY ^SUBASSEMBLY fjQ, 


•ZC/ 


,a Q MODULE □ M1CAM D CARO [? 




n OTHER V • _ 







■ test when 1 (**t qevelqpiment 

FAILURE WAS 1 Ljp EV “-UP ! »‘"T 

observed LSSn-prochs 


□ QUALIFICATION 
G ACCEPTANCE 


□ INTEC PA now 

□ SYSTEM 


□ LAUNCH OPERATIONS 

□ 


11 ENVIRONMSNV ■ n u.„ w 
WHEN FAILURE I “ AMBIENT 
WAS OBSERVED | □ EMORfl 
IA OESCRIPYiOn , ~ r-t 

OP FAILURE / 5 /rA/fl 7 - . 


□ RADIATION 


□ VIBRATION APIS FOR. 


A_G YNERSaAL VA 
ON TYPE 


.HHO AT 

. □ OTHER 


/A'f2 


I 18. TEST PROCEDURE" 




\ ia vcriwca noN ano 

FAILURE ANALYSIS 



-f 4-oo/& . 

AS-/& , 


(La /t4 s JtevCr ' 


I PARA 

AJh. 



* oath 

! -zjz<&rr&- 

IT. CCNtlNUATtON 
) Q SHOT USED 




10, FAILED ITEM NAM2 
AND PART NUM2SR, 




20. E&FOLLOWINO REWORK/ RCTEST R2CU1R8D 
□ RgWORK/ RETEST NOT REQUIRED QgCAUSg 


rework / nen* Sr s/t 

ACTION TAKEN 


ti. 


I, ~ / I OAtJy* 


COMnNUAHOi 
2 WCJT US 33 


CW 


m 


. UST AU. FARTS R6PLACHO j 

PART NUMBER / \ OCT SYM PART LOT NUMBER I OATH COOB MANUFACTURER 


PROBABLE QgrfCT 


| ANALYSIS NUMBER 


I 28. RETESTED BY 


e “?S^flNU 

sn^t u: 


t XL CAUSE AND 

ccnaecnvg action 


[33. fRfi CLOSURE 


< -/MX. 


3t. CONTINUATION 
Q SHEET USED 


I 22. DOCUMENT IMPLEMENTING 
CORRECTIVE ACTION 


34. 

BASIC CAUSE 

1 Q OeSiGN 

□ TEST EQUIPMENT 


OF VERIFIED 

| Q ENVIRONMENTAL 

C TEST PROCEDURE 


FAILURE 

| G DEFECTIVE PARTS 

Q test set-up 

35. 

failure 

^,1 □ PRIMARY /7 

^OJNKNOWN 


TVPA. / 

Vi a ’HSUCED // 

□ NO FAILURE 

37 




39. 


/7 ^ 

10RG _ ^ OATE.‘ 


B MW. PROCEDURE 
ASSY/FAB ERROR 

□ workmanship 


v/fZj 


38. FAILURE 

CLAeglflCATTO> 

3B. sr*dea»FT& 


g WRING ERROR 

□ ROUGH HANOUNG 

□ WEAR-OUT 

• G critical 
IG-majop 

STEM ~~~ 


NKNOWN I DEFECT CODE 


□ MINOR 

□ SAFETY 

]ORG 


DATE/ 

Zsbzu 

VCT 




m 


OHB7MC JAN 80 



























■) 


o 


o 


CP*Z 4 iS' 


SPACE AND COMMUNICATIONS GROUP 


ORIGINAL PAGE IS 
OF POOR QUALITY 


HUMS! AIRCRAFT COMPANY 
CP ACC ANO COMMUNICATIONS 9ROUP 
Qi. OCOUNOO. CALIFORNIA 



011871 SC JAN8Q 


A- 


jrV~ firil vVL' i~n 


Vtutami. 


PAGINAL PAGE IS 
OF POOR QUALITY 


Program InacrucMaa 010 


BtOUlST »0a OCV t 1TI0 #/w 4I vj* 
nu $ik‘ira-* i» at «l rc » »«*tk>ct/omj 


MU rJCMMi 


I»cssu»ib* «cM*tr» is#. 


• o»' 4 ‘—'oo M.S wwns David M. Randall 

SBRC, 75 Coromae Dr. CoJot*, fia.* 91117 


FS ttlffOd □ MAJ09 Qe** 1 


6 . QtS»CMfet<0*a Mm PC > t AT 1 0*4 /«€ t Vt » | * MU WI*C W'lCUO •. 0**l« ivTT 04&/ CCm* » ejy. 

2T»aO>~>v»C it. w*a. COOC {«. *Y* 00*6. | < I • QAI >W HQafttf^CTlO 

y H323 • r py □ ytB 0** 

is iusi «t./i«. *e. y» *a»«. coot tsanata Cl 3. •«, w,. 

f“U323 ~1 30973 fl~ 2870 a” - 


.. tut *v«* .1 t I II I I 

i n - i - II I — —— 1"-— -S i I P . - fc -1 1 I H<IT 'rii f«UCHIM— »■:»». Mg g fa I I -..'I -- 

or *«• C<a*»»eo4f as. * imcTT/3 

Conductive Epoxy Repair of InSb Detector Tracers MAS 5-24200 

n i " 11 — dt»u J ~ ' "**"*" — ‘ 

• 0. CP «S>» »fr O^gCf co, I*. caz/CCI OfclilflC&lMp 

HadiOm££££ XZ fXjxiasa [""j rpmeg, 

J^isa C* #«r «o»«OIOO **T»S# *». fc» M&«&" »/ id? *9. *d. G9Y To. ! 0 >V^My(O 

512223 nA?rlw 1- J ,. jcT LS 18 - ' fe- — 

330.000 - Minimus 3 weeta minimusi 

MTTTnrnfe stBsnjs caiijT.e uvnreRrnt: ' r " ’ r ' 


f£ 5iHSTp?iff» o* Dc ,M • r,0(, * CA, *5 ,, 

* 2216 Epoxy was accidentally dropped* nntn the 'Band 5 detector while Koimfcing the 
. Sand 7 detector and subsequent cleaning caused open traces on Channels 10 6 12. 

Silver epoxy van successfully uved to repair tlieoo channels. Since it in 
iap 03 sible en det.arm.lne If any damage way Inrurrftrf on or her channels during Eha 
cleaning operation that may result in open traces in the future, this waiver 
recuusts permission to uuo silver epoxy to ensure Lhs* continuity of all tbs Bend 5 
detector traces. * 

. This repair is ideal for InSb detectors since the junction impedance is high 0 80 megof 
i any series impedance enuand by use of cl Ivor epoxy is easily tolerated. Sarios, Impede, 
of J0K ohms would nut have any effect on performance and impedances using silver epox) 

wi1.1_hr io«;i than i n n hm. 5 cc -attathnrat A fnr ntha mAti^. . 

k»cr *«« oi,..Mcv«..«s "(Conductive epoxy will be applied Lo R«nd 7 detector troc.ee, also to 
further assurance that continuity will be maintained across thick SiOx.) JhlJL. 

The v?\ has had several deteciur changes and the risk of losinc”the entire 'FPA by ** 
changing this detector is approximately 502. It the FPA ««ro loot the cose to the 
program would be in excess of $p0<^U0.U0 and the delivery ochedule would be oet 
b ac* o monens.. ^ * ZJr 

V& !h///' S-is ENCR 

4tT” l4/< 1 I ». IIHtlK'3 »3 IlllO / ' / Ls"‘ A-i, S. 

003 / R3W'J:-> 


Le would be oet 

'gys-is. 


STS ENfTR 


;»o»» imcH*irr jMjflit* >Uft6ia 


003 


. i*. *>*-/•' yf* »• il 


"V n 11 Minor - Syacea F.ntf incerlng • 

-r J*' -s Maior/Critical ^ Pro grata Kavugeff 


v 0 


cPPBOVM. 


#. KMKll 


PD. "*-1694 


77 »ff#nv At . O I X Af*«**nv fli. 


. — — -- i eHyJuct _ r * 

A'S.sL 


DiaA^peovre 















































ORIGINAL. PAGE IS 2,7 

OF POOR QUALITY 


l 

f 


( 

{ 


* 

SECTION^ 7 
EAStAsivs cooler 






ORIGINAL PAGE IB 
OF POOR QUALITY 


Seccion 2.7.1 
Radiative Cooler 
Performance Data 


Radiative cooler performance data is included in 
Appendix F (Vol. IV, Part F) 
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The following deletions frm the Rad Cooler bench test cooler tests following integration 
of the CFPA ware usds 

1. Band 6 ohmic chock per 16192 para. 4.3. 

2. Sand 6 blackbody acceptance tsst3 psr 16192 para. 4.17. Quartz halogen source 
used instead of blackbody. 

3. Verification of CPA/Rad Cooler thermal conductance per 16191 para 3.4.5 g thru m. 

All the above tests will be conducted following vibration testing of the Rad Cooler 
par AHR without change. 
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Use as-is the following circuit discrepancy: 

Cooler intermediate stage platinum resistance temp sensor circuit 
at connector W3P4 pin 13 to pin 14 show3 open, resulting in the 
loss of one lead in a redundant two-lead sensor hookup. P/N 51394 
has a crack la the solder pad where it Joins the trace lead. Will 
incorporate EO 4269 a (spot bonding) to prevent propagation of crack 
Redundant lead has adequate pad-to-3older connection to insure a 
reliable circuit. 


J “/fv/fZpE 


4 /*z. 


oCiC rzPLli. 


Minor - System Engineering 
Ms lor/ Critics l - Program Ms 




CM SAWSOVtO 


































ORIGINAL PAGS fS 
OF POOR QUALITY 


fleoueST ns oEviATioa/viivEn 
tsa m-sr d-*4» oa nt roa tasmecmas) 


o*tt n9ua 

4/3/82 


.sbsusiwj activity no. 


Terry Caf ferty 


SERC, 75 Coronar Dr., Goleta, 93117 


a WINS** □ UAJC3 □ CPI TICJa. 



c. TZST K.U* 

^SVI AfKW/WAI V«R 


Permission. to shorten tsnparature control tests 



po. co«rf?Acr «o. * u»n£ hem 

t®S5-24200 


oies 

$1500 if not a cnrovad 


lit. CO K3. 

m 

»*- ca'tcr «j. 

MA 

17. LOT NO. 

MA 

•a- err 
1 



8 Hours 


None 
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rong tp.rm stability tests are specified for the primary CFPA temperature control 
system at 90, 95, and 1Q5K. The requirement is +0-1K; over an 8 hour pericd at 
each setpoint. No tsnparature change i3 discernible iin the control diode voltsce 
readings at 95K, and only Q.04K change is observed for: the 105K setpoint. It is 
requested that the 8-hour requirensrt be shortened to 4 hours. It is also 
requested that the outgas control test be shortened from 24 hours to 
the minimum time necessary to demonstrate outgas system functionality. 
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This waiver wo uld provide schedule relief which aould. ; fce of value in troubleshooting 
noise and offset anomalies observed in several charnels of ■ Bands 5 and 7 during 
thental/vacuum testing of the radiative cooler. 
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Configuration Lists 


Configuration listing for tha Radiative Cooler Door 
is included in Section 2.7, Radiative Cooler 
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I . 


b» I*'./- u: •i.v'ation Options 
Accept " £he" aEtacSSS "HS238-8004~memo aa-suf f ieien€-sest--aonf iguration 
.modification description. 

iRelevant IA04 References: 

1. D-151 Deviation prepared 11 May 1982. 

2. HS236-7989 memo dated 11 May 1982. 
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he optical AC07 test configuration, JelineateSi in the attached memo, 
111 facilitate the transition from presently, j>ccuring IA04 testing 
> AC07 by. allowing use oi ; the XA04 configuration to the' maximum 
:tent possible. In addition, it will permit computer control of TM 
irn-on functions and thermal shutdown enablement. 
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REFERENCE: HS236-7989 IA04 Configuration Options 


INTRODUCTION: 


This nemo describes a possible optional test configuration. TM to 
BTCE. that can be used for Bands 1-3. 7 testing during the AC07 
test phase to support the presently dsfined AC07 data collection 
and also to provide the TM instrument with computer controlled 
power turn on and thermal shutdown capability. This configura- 
tion is based on reference mono HS236-7989 and is presented here 
in terns of existing configuration drawings and test procedures 
to the extent possible. 


1. 


TEST CONFIGURATION 

Configure TM & BTCE per drawing 35331C0-300-2. 
following possible exceptions: 


but with the 


f 


FUNCTION 

! REQUIREMENT ! 

DWG ZONE 

CABLE# • 

f- • 

[ i 


X-Y ALIGN MONTR! NOT USED ! 

3-19 

W— 109 ! 

t ! 

i 

. 

Vi UtU PTUNXlUR 

: UUN f CAKE : 

E— 3 

W21 14-2 ! 


HDRR 

: DON'T CARE ! 

F-10 

(see DWG) 

V » 


DEMUX 

! DON'T CARE 

G— 7 

(see DWG) ! 

k : 


TM MUX TST PTS 

: NOT USED : 

G-15 

VERIFY DISCONN. ! 

l 

f. - - 1 

t- 1 


_ _ _ . .... ... . 

1 1 


W3002& W5003 ' ! 


. t 

f i 

I, ? 

I - -■ 

f*. is 



ORIGINAL. 

0F POOR 


2 . Then refer to phase-I DUO 3S33100-300-1* and make the fol- 
lowing connections or changes: 


page fg 

Quality 


5 FUNCTION 


REQUIREMENT 

1 

1 

DUG ZONE 

8 CABLE or CONN# 8 

8 31 AOTS VIDEO 

1 

t 

CONNECT 

1 

E/F-17 

8 WTC30& 33 8 

5 B2 AOTS VIDEO 

1 

ft 

CONNECT 

8 

E/F-17 

8 WTC31& 36 - 8 

8 B3 AOTS VIDEO 

8 

CONNECT 

1 

E/F-17 

8 WTC32S. 37 8 

B4 AOTS VIDEO 

t 

1 

CONNECT 

1 

• 

E/F-17 

! 8-TC33& 33 8 

1 89 AOTS VIDEO 

J 

CONNECT 

1 

E/F-17 

J WTC-41 } 

J B7 AOTS VIDEO 

J 

CONNECT 

1 

1 

E/F-17 

8 WTC-42 8 

8 AOTS DC RESTR 

i 

1 CONNECTION 

< 

• 

E/F-13 

1 U3030 to J4iO 8 

AOTS TLMY 

« 

• 

NOT USED 

8 

E/0—13 

! W3050(U1G2/ J103. 8 




1 

• 


8 Sc J400) 8 

AOTS VID OUT 

1 

CONNECT 

1 

< 

F— 13/17 

1 W903S& W5036 8 

AOTS IW COUNT 

f 

1 

DON'T CARE 

1 

• 

0-16 

8 AOTS CONN B3-U3 8 

DC RESTORE 

i 

CONNECT 

1 

E— 19 

8 W— 139 8 

f - — —— — — — - 


— 

f- 

—— 



3. Provids th® following functions according to test procedure 
number TP32013-314: 

a) Install the SMACC per Appendix U: connect SMACC 
or SAMLOCK Drawer to penetration-plate connector 
P-10 via adapter cable # U3071. Ground the 
SMACC dc power return to the Collimator Ground Bu3. 
bJ Implement "Shutter Aside” via Appendix S» Method 3 
at TM connector P45. 


4. Install the BTC and CFPA Temp Sensor .Converter per Appendix 
V of TP32015— S04. 

5. Bring TMT software up using TLMY stream iti. 


TM COMMANDS REQUIRED: 

Power the following TM functions ON: 

TM -COMMANDS (ALL 3AND5) 


TM: 001; PSl ON 

JIMj_Q04j — I h e rm a-1 — Shutdow n — C nab l e d - 
TM: 009; SHE 1 ON / 2 OFF 
TM: 005: MUX ON <PS1) 

TM: 007; TLMY Scaling ON 


The choice of this configuration is optional and is to be used at 
the Test Director's discretion. If its use fails to support the 
test adequately then the conf igura tion shall be per phase - I DWG 
3S33100-300-1 as originally specified bn TP32015-514. 
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OATt RRtFAR© 
1-20-82 


PROCURING ACTIVITY *0 


si 

ki 


l. ORIGINATOR n*j *1 and AObntSS 

Santa Barbara Research Center 
75 Coromar Dr. Goleta, Ca. 93117 


e 


pa 

j- u i . - 

[^•}MIWOQ I )*qj3a I I CRf T I CAL 


Di 


4, DESIGNATION PQR OEV I AT I QN/WA I VER 


A. WQDEL/TYYC 

4 . MFR. CODE 

«. SYS. 023 IG. 

«. ocv/vAtvte «. 

F-l 

11323 

TM 

D-138 


7. SPEC I F 1 CAT I QMS AFFECTED . TEST PLAN 


i. BAS* LINE AFFECT tO 

□BSt D 


allo» 

CATtD 


1 PROD-) 
juCT 


• . OTwm SYSTEMS/ CON FlOU. 
RATION ITOIS a/TICTEO 

I |x> 


8. ORAglMG^ AFFECTED 


MR*. CCOt | 


SPCC./OOC. NO. 


MUM3ER 


fitv. 1 


•• SYSTEM 


11323 


51337 


t. TITLE or OEV t AT I OM/ WAIVER 

Documentation Deficiency of Telescope Thermistors 


> 0 . COM TRACT ho. A line item 

NASS— 24200 


1 1 . 1 OL|AATi6n 1 TOA HOaCNCLATURE ~ 1 

Thematic Mapper Assy 

1 — 1 Vlas4i»»Cat tea b/ ’BrfflcY 1 

12. CO MO. 

II 

ii. ocrccr oo. 

«4. o greet classi f i cation 

\%. 0* AeAT cat iO«*ST ASlCMfeLT WFECTtO 

Thermistor Block Assy 

• 4. AA4TMO. 00 TVFC Oil *4. 

52958-C 

IT. LOT NO. 

18. OTY 

3 

If. CURBING DEVIATION/™ V« 

O* g> 


No Effect - 

U.’CFFttf 'X‘'~*T£S‘i*'ttb LOiisrii iu.MlirY. mrisfAC*. £l“d. 


8 weeks if not approved. 


No Effect 

ti. otscaiprioN of otvi.Tiown.iveii 

The Assembly History Record (AHR) for Che installation of three 
Thermistor Block Assemblies (P/N 52958) into the Telescope 
Assembly cannot be located. 


24. NCC0 f OR OCVI AT ION/ WAIVER 

Sufficient documentation is available to insure flight quality of 
a33emblad thermistors (MRS 117487). In addition. Revision "C" 
status of P/N 52958 was confirmed on each of three assemblies by 


resistance measureoeats 

and visual 

inspection. - 

REA C) 

ENGR — A 2-4- 

*3 // 0A t2.- 

23. AROOU/7I3N EFTECTIVITY flr SERIAL *AAso4» 

51065 SK 003 ONLY 

/ 

■£/ -v 

2E. sueyTTi^rG AgnyiTY mj n*cyu**^ si gnatUhC 

“ ,lrL ‘ Minor - Syscem Engineering 

Ma jor/Critica I - Proeram Manager 

27. APPROVAL/0 1 SAPPRGVAl 

«. 

I 1 1WM V«4. .CCOWtHOCO 

4. 

IX 1 , ..tcavto 1 ) DI11/.WVQ 

c. CO VtRK*€NT ACflvifV 

tjASA CSFc 

siOK^Tcei ■ " "7 "”:nj . 

/&***< s* '%)■ *//t /^ w 

DD - «“» 1694 

* - * — 
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SANTA BARBARA RESEARCH CENTER 


75 COROMAR DR. Coleca. CA 93117 


. DCS ! GNAT I ON *0S 3CV 1 AT t CN/WA t VER 


«. wHXL/r^t k. »d. coal «- jva. cuis. 
FI 11323 TM 




£] WWO I !*aajq» □ unrtctL 


OTXgfl SYSTCiS/CawftCM. 
XATtan ITBSS vf^CCTTO 

Qw> £3"° 


ttfR. C0OI | 

s>sc./oec« *o. 

SOJ 



«. frSTTja 


rtn 


r ’TST *»aw 


trt£ 3? 3CVl«riON/M4 V4R 

TELESCOPE HOUSING SLACK PAINT PLATING 



caafOAtr *«o. * uik« ; tq# 

NAS5-24200 


!■— ir> n rnt.^wra«*:TV" i 




THEMATIC MAPPER ASST 


I 90 *«6T 39 IA«T >U«CbT XB lC T tt 

TELESCOPE ASST 




As a result oC axtaaslva handling and rework of Telescope Housing, 
several areas oa the aluminum and Invar flanges have experienced 
l/lack. paint flaking Cor chipping) . All loose paint on invar parts 
and all exposed paint on a3 uainiia flange uas been removed per MRCO 
294836R. Poor adhesion of the black optical paint to these 
aluminum and Invar parts in the Telescope Housing has resulted in 
general dalaainatiou of the paint during tape testing. 
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a/ t//S 
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& / Afissvz 


So ! $/4, /vsP&r 
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OATt 

2-17-82 


qi G:naTQR n«m1 AMO 4009CS* 

SANTA BARBARA RESEARCH CENTER 
■ 7?JGaRflMAR DR- C0T.5TA. CAL, 




t. oesiG.NAfiQN ran osvumoN/wuveB 


•. MOO EL/ TYPE 

It. MTA, CODE 1 

«. SY*. 0 ESK 5 . 1 

4. atw/mAi vtR mo. j 

F-l 

1 11323 

HS236 1 

W-136 1 


7 . SPECIFICATIONS AfPECTCD.TEST PLAN 


paocutiao act i vi ty no. 


1 £L 


Cg. 


MINOR □ MAJOR □ 


cat T I CAL 


5. atsc LINE AFFECT EO 


□?5l. □ 


l»9O0, 

UCT 


#. QTUta SYSTEMS/ CONFiQJ. 

ration items a/fccteo 
□ ns 0 ho 


a. ORAWINGS AFFECTED 


v»*r. ceoc 


SRtC./OOC. NO. 

TP 32015-6 12 


«*•. coot 


NUM6SR 


«tv. 


11323 


51337 


EO 1 s 3 8 6 6A ,39: 


b. I TOR 


C. TJST PLAN 


». TITLE OF OtVI ATION/WAI VC* 

Low Value for Telescope MTF 


JO. CONTRACT * 0 . ft l INC ITEM 

NAS 5-24200 


ITT ’JSnTTcSjSaTTSn TTBS 

Thematic Mapper Assy 


»I. CO NO. 

II 

it. otrtcr mo. 

l*. DEFECT CL>SSI F iCATlOCt 

(~X)m»<0« | Imjo. |~~|c«itich. 

If. .Md 00 »Ul 30 (.OVtST tllOMVI *MICTtO 

Telescope Assy 

It. BAST MO. 34 rvBt 9UI4 

51337-D 

»7. LOT no. 

10. QTY 
-1- 

IP- flgCURRlNO 0EVI ATtON/VAl V(ft 

O* GO*® 


to. trrccr on cost/.*ici 

None 


il. "?FTttT An inYHSKaTED liJgistiC 4 upp«ot. ixTCRi'.ci. Ire. 
None 


-2 months min. if not approved 


23 . DESCRIPTION or DEVI A 7 ION/MAI VCR 

Telescope single pass MTF is 
0.88 cross traclc at a system 
TP32015-612 requirement is 0. 
Subsequent analysis indicates 
produce a predicted system le 
requirements ofjsj 0.35 at 11 
(Ref. HS236-7831 J.B. Young 
Performance for FM1 Telescope 


computed to be 0.87 along track and 
frequency of 11,765 cycles/radian. 

85 along track and 0.90 cross track. 

that computed F-l MTF is adequate to 
vel SWR which will meet system 
,750 cycles/radian with margin, 
to J. Engel, Summary of MTF 
, dated 9 February 1982.) 


2 *. *CC 0 DEVI AnON/wAIVgR 

This waiver is needed to avoid costly and time consuming rework 
which would have catastrophic impact on the entire Thematic 
Mapper program. The out-of-spec condition cannot be improved 
significantly without replacing the” telescope optical system 
and/or reworking the Main Frame mounting surfaces. This would 
involve a minimum of 2 months delay aud at least $100,000 
additional costs. 
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SYS ENCR ^VU 

$ — cr 



23 . POOOLtTION iFUCTIvirr 8 Y SERIAL nlmoer 

51065 SN 003 ONLY 


24.'" / 3=3 


^ g i ne e r ing 

Major/ Critical - program Manager 


27. ApPROVAL/0 l SAPPPOVM. 


- r—V 

| 1 APPROVAL eCC 0 »*>*EN 0 CD 

! y \ »».«ivco 

□ 

0 UAA 4 O 0 VCB 


e. iovCRNMENT ACTIVITY. 

//a'-' { C ' rf " 

SIGNATURE 
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t/ 
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OF POOR QUALITY 


M 


JP»OCU*twS <11 vi 


19 February 1982 


I. ORlCIKArOB nm* AMO AOOfiCSS 

Santa Barbara Research Center, 75 Coroaar Drive, 
Coleca, CA 93017 


4. OES 1 GNAT I ON FOB QEVI ATlOM/WAtVgR 
«. MQOtL/TfP€ ». Mfa. CQCC ST«. OUIQ. 4* «. 

F-l 11323 TM W-137 


t ){f 


□ m ho a □ *440» n CflirtCM. 


t. orwcft systems/ con* »gu. 
•ation i to*s ^recno 


□S® 1 □** 0"° 



CFrtCt ON COlT/P*»l 


None 


17. LOT HO. 10. OTY It . Rg qjOBtNq OttVI ATIQM/VAI VCff 

i n™ S'*® 

mTTtcT m 507 vB57 KXCOW.C 
Nona, if approved 


23 . o&scaiation of ocvi»ri<w«iv«n_. . . . , , 

The measured reflectance on the delivered optical 

elements is lower than specified. The scattering from the surface is 

greater than allowed in the specification. It is requested that the 

Telescope system be used in its existing condition. 

(Refs NCMR 0280985) 



fob oeviAf-iOM/ttAivt* 


Technical details in HS 236-6160 and H5 236-6165 show 
that the telescope is usable in present condition. Rework would create 
extensive schedule delays. Analysis indicates no evidence of system per 
formanca degradation below system specification. 
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Telescope single pass MTF is computed to be 0.87 along track and 
0.88 cross crack at a system frequency of 11,765 cycles/ radian . 
TP32015-612 requirement is 0.85 along track and 0.90 cross track. 
Subsequent analysis indicates that computed P-1 MTF is adequate to 
produce a predicted system level SWR which will meet system 
requirements of ^ 0.35 at 11,750 cycles/radian with margin. 

(Ref. HS236-7831 J.B. Young to J. Engel, Summary of MTF 
Performance for FM1 Telescope, dated 9 February 1982.) 
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This waiver is needed to avoid costly and time consuming rework 
which would have catastrophic impact on the entire Thematic 
Mapper program. The out-of-spec condition cannot be improved 
significantly without replacing the telescope optical system 
and/or reworking the Main Frame mounting surfaces. This would 
involve a minimum of 2 months delay and at least $100,000 
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EXT. 6130 


During the measurement of TM flight model (FMI) telescope EFL/MTF 
performance it was noted that lea MTF wa?; louer thaq, the TM 
Protof light (?FM). The MTV value.-i for t.!io spatial frequency of 
11,7)0 eye lo s/ rad i. in wore 0.36 (subsequently revised to 0.33) and 
• Q.-'JV for FMI and PFM, respectively . K.iiluro report, F0532 was 
-initiated. Additional MTF measurements were then completed using 
special t&st request, STP. i/Fl-002. The purpose of the additional 
measurements and associated analyses were to assess whether TM FMI 
sensor would pass the square wave response (SWR) of > 0.35 0 11,750 
cycles/rad tan In the final thermal vacuum (T/V) performance tests. 

Discussion 


The measurement of MTF at the • cel-cscope level is accomplished in a 
double 'pads node, see TP 32013-612 for a detailed description. Ths 
measured MTF in dona la -passi rms c :.bo converted to single pass MTF. fi 
Figure- 1., enneep tua i lyrlltu:; Crates The relationship between HTF 0 p : 
(dou'a la • pass ) , MTFgp (s ingle : pass} , and MTF aL (diffraction limited). 
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Summary of MTF Pet roraaiicn tor KM t T.*lus« 




9 February 1962 

HS236-7&31 

2221-506 


The expression use.! to calculate (. is 

b l 1 

**» " •< fr:.!- 7, 

uheie £ jj;» J Measured parameter am! f^ is approximated oy 
-nr “ 310. 5o (1 - MTF) for MT 7 > 0.60 ( 


and spatial .frequency Is In imiu .n' k i lu.-vi: l«s per radian. j 

. :zz% 1.....: . v r:. . - •* • • } 1 

*.**¥*, &*'i**^>.«**« io «. ? *«»• v '» Elation "(l)' «Vs uie'd w * - ' 

r :'y~ ^.. C0 FF! sr£ ^.lf 0 , u oic pass' c oj s i n g IeJ. paii s value.*: except’ for the MTF listed 
;■ for.-a lrn«c'Ky i; Ll. r 75^, cycle.-./ radian.. These values were : 

obtained: by* i-near- into rpolaciou^ ton ad j acenc , points . The tabulated 
data lac.uiloi . (along: ncanj and-^X (cross scan) axes. Peripheral 
data -s given, such aur tine, Z.axis location, and field angle. li 
The la sc column notes the telescope configuration, principally , -th®4vr 
celescope./aa^nt rame in terf.ico’^botc ! torque » tatusvM-iJ j ; , . ;i - 

It snoulu. be noted -that KM-l celcscope i>pt leal sys tem ha's appreciable 
as ti 3 cat ism, even Chough the data tabulated tn Table I shows very 
little. :.:*.s is due to ehe astigmatism axis being, about- 30 decrees * 

co the V. ax 111 • » S V ♦ • ...» *., • ° ••:..*»,» ij- ! 

■ • •• '* p *• • *' *■• ••..• i • ■ ■ • - 

!,cc “ u:;c,! i,; attempt to extrapolate whether 
the TM •*••“4 performance will pass the specification of swu > 0.35 
(J 11.-5 n .cycles/ radian. la au attempt to gain confidence Tn our 
extrapolation methodology the following ■>:•:! data was used. 

In January l‘.Ml P FM neasuroments were made during IA01 and IA02 tn 
an attempt to understand the "measured low MTF values". The resulcs 
ot the a s s .? o a c e .1 analyses will be listed and their conposltc values 
compared with measured system level 1*KM MT K performance. All values 
are .or o a p a 1 1 a 1 rreeuency of 11.75 K <• y c l e :: / r a d 1 a n . 





Tabic 1. 


rn Flight M.jd»:L vFM-L) Computed Single Pass runctloc of 
Soaci.il Frecittcnev vs MTF. 


?<rr> 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Ax i s 


a A x i a 


* I* 

v e 1 o s 


MT F 


I R .1 .1 


TP32015-612' 

25 Jan : 82 
22 r57 : i: CV Axis) 
22:57:12 Vi Axis) 
1 » 0.-0004 inch 
On Axis 


1 1 
i 3 
* 3 

:v> 


, 23 
. 75 
2 3 
.05 
.46 
. 36 - 


0 . 
0 . 
0 , 
0. 
0 
0 


'\Z') 
S3 1 
322 
oil 
564 
33 3 


TP32015-612 
26 Jan S2 
05:10:01 (Y Axis) 
06:30:52 U Axis) 
2 - 0.0000 inch 
I On Axis 


11 . 
1 1 
15' 

* I 

2 3 

v) 


15 i 
75 j 

11 : 
VI 

32 ! 

13 • 


•302 
8 9 3 
84 V 
7 l'J 
614 
457 


a l* 

K f. vc 1 1* :: i 


MTF 


Ha«l 


I 1 . 

1 t . 
13, 

2 I , 
2 V . 
3 V, 


13 
7 5 
2 V 
l ) 


0.8H2 
0.374 
O.SOSi 
0.650 
0.523 
0.35 7 


Comments 


Telescope/ Mainframe 
interface boles 
torqued 


11 . 
11. 
! 5 . 
2 

2 V . 

IV . 


34 

1 5 

2 >3 
12 
5 A 


0.3811 

0.873 

0.8071 

0.651 

0.524 

0.351 


jTP32Q15-6l2 
26 Jan 32 
22:58:09 (V Axis) 
22:58:09 Vi Axis) 
2 » -0.010 inch 
On Axis 


* 3 ^ 


[TP32015-6 12 
27 Jan 82 " 

01:30:16 (Y Axis) 
01:30:16 (X Axis) 
2 - -0.0 10 
On Axis 


il 

11 

15 

■» 

2'3 

VI 


23 

73 

13 

98 

33 


0 .89 5 
0.83 7 
0.831 
0.701 
0 .5*34 
0.425 


11.15 1 
1 L.75 j 
15 .13 
22 .Oil 
2 V . 4 1 
3V .23 


0.902 
0.3V 3 
0.240 
0.701 
0.5 86 
0.420 


Teles cope /Main frame 
interface boles: 
eoroued 


Telescope/ Ma infra me 
interface boles 
r.orqucd 


STR 3 F 1-002 
30 Jan 32 
13:51:39 <Y 
13:51:39 
2 - 0.003 
On Axis 


\ * *i / 

Axis) 


STR t FI- 302 
31 Jan S -1 
00:45:11 CY Axis) 
00:45:11 v>: Axis) 
2 « 0 00 j inch 
On Axis 


I 


- *•: 

*\ \ • • • * •. Ve l 


• *! * 


11.12 
11 .75 
15.12 
2 ). 01 
2 9 .4 5 

V> . 3 1 

10.9 V 
11.75 

14.96 
2 2.76 
2 V . 1 o 
'.4jlL 

11.21 

11.75 

15.15 

22.96 
2‘3 .37 
59.25 


! 0.905 
: 0.8V5 
i 0.341. 
! 0.694 
1 0.571 
: 0 . l-»7 


0 . V 1 4 
0.904 
0.361 
0 .749 
0.655 
0 .5 04 


11.17 
11.75 
15.16 
23.03 
29 .46 

10 .*»5 

11 . 750 
14.93 ! 
2 2.81 
29.24 

vi . n I 


0 .900 
0.890 
0.834 
0.6 88 
0.56 7 
0 . 33P. 


Telescope/ Mainframe 
interface bolts I 

to cqued 


0.916, 

0.905 

0.862 

0.741; 

0 . 635 { 
0.4 81,1 


Tele scope /Main frame j 
Interface bolts - 
“loose" I 


J 


.39 7 
339 
.2 36 
: 708 


11.39 ! 
11.75 j 


0. 3T3 I 


0.886 


i 0.5 99 
! 0.411 


«.*’#. ‘ 'f* J f'. 

i -.firi 1 v l» : 


15 . 34 
23.19 
2 V . 6 1 
39.4 7 


0.792 


Telescope rotated 3 | 
1/3 deg CC« as viewed 
f roa behind primary 
mirror Telescope/ 
Mainframe interface 
0.321i bolts torqued. See 
AKRS Suppl >3 to 
51337. Suppl. dated 
1/29/32 


0.619 
0.4 SS 


I 


I 


str 

1 Feb-32 

11:46 : 54 v^^Vxts) 
11:46 : 54 <>: ' x i .< ) 

2 - 0.000 inch - 
On Axis 


»V i 


:» 


■» l |T « 


I'la.ss. ::..a;92a..| 
"*! 1 . 7 5 : "0i‘9lo' ! 
uToJ 1 i- a:s7i T 

22.55 0.780- j 

.’.8.35 0.7 05 ; 

13.56 0.596 1 


10.84. 


11.75 ! 
;i4.33 i 
22.66 • 
29.02 i 
38.30 • 


•0.922> Telescope rotated = 
0.922; 1/3 CW back to ori- 
. 0.673 i glnal position 
0.76% I Telescope /Ma in f race I 
0.68©- interface bolts torque 
0.5 51*4' & then 12 loosened, i 


•SIR 3 71-00 2 ! 0 , 

jl Feb 3 2 11, 

>14:24:47 ( Y Axis) 14 

-4 tilt;: Axis) 2 2 

z * - 0 . 0 1 0 2 > 
On Ax£» 


n 


I 2 

S 5 
75 


0.922 
0.910 
0 . S 7 ) 
0.757 
0.657 
0.497 


10 . 
11 , 
14 , 


7 0 


6 9 


2 :i . s 

33.63 


0.9 23 
0 . 9 L'5 
83 3 
, T £-.9 
. 7 -©;e 
S. 3’5 


Same as previous , 
configuration except! 
that only 10 bolts i 
are loosened ! 


rr _ 



Table l. TM flight Moiitf l (FM-1) Compute.'. Single Pass Function of 


Spatial >' ;• e q u a n c • 


- cent Inuoti. 


f S s? 


ORIGINAL PAGE IS 
OF POOR QUALITY 


STR 

J 

fi-jo: 


.1 Feb 

82 


1 16 

: 4 5 

:5S (.4 

A xis) 

16 

: 45 

: 58 (X 

Axis) 

1 2 

• — 

0.00 5 


i On 

Axi3 



|str a fi-co: 

• 2 Feb 32 . • 

! 10:51:35 :<T Ax! 
10:51:25 ' CC Ax: 
2 - -0.005 • lac! 
On Axl s ' 


ST R a Fl-002 
2 Fab 32 "*• 

13 :34: 20 (V A::: 
1 5 : 3 4 : 2 o { X Ax: 
2 - -0.004 Inc! 
2 <■ -0.004 ip.nl 


iSTR 

a 

fi-oo: 


12 Feb 

32 



i 17 

: 03 

: 5 0 

C* 

! Ax i 

j 17 

: 03 

: 5 0 

(X 

A x i 

1 7 

m — 

0.01 

0 

Inch 

+ 4 

ar 

.Flo 

1.1 

An..'. 


STR 

& 

FI 

-00 

2 Feb 

32 


• 13 

: 14 

: 5 

5 ( 

. 13 

: 14 

: 5 

5 l 

** 

« — 

0. 

0 1 0 

• * 

mr 

V 

i t* 1 


14 . 5 l 
3 2.23 


1.13 
1.75 
15.00 
2T 93 


11.31 

11.75 


0 . ‘3 2 1 
0 . 39 3 
0.306 
0. 742 
0.6 50 


0.904 


0.345 

0.715 

0.600 

0.423 


.9 
0.397 
0.349 


0.621 

0.453 


0.906 
0.39 7. 
0.349 
0. 7 
0 . (. 1 3 


1 *1 . 9 9 
11.73 


j 

5 

15 .05 


29. .5 4 
3“ . 7. ! 


1 1 . 2 (» 
11.75 
15.23 
23.07 
29 . 49 
39.35 


11.09 

11.75 

15.07 

2 2.91 
29 . n 

3 9.22 


0.600 


u. 

All 

u . 

73 

15. 

31 

2 3 . 

16 

29. 

38 


a .9 
0.904 
0.H60 
6 3 
51 
24 


0.910 
0.900 
350 
715 
0.601 
0.433 


0.391 
0.882 
0.821 
0.672 
.552 
0.390 


.907 
.89 7 
0.84 8 
. 719 


Coanencs 


10 bolts loosene 


t. KE 


Telescope/Ha inf ran 
Interface bolts 
recorqued ! . , 

M' : • 

HER 61 pts 

• of » 0.0002 


Telescope/ Ma infra 
interface bolts 
torqued 

KER - 31 pts 
6X - eY - 0.001 i 


O. 

,878 

0. 

, 870 

O, 

,801 

0. 

,635 

0. 

,505 

0, 

, 338 


Tclescope/Mainfrar 
interface bolts 
torqued 

KER 81 pcs 

6X =» 6Y - 0.0001 i 
























i — ttt- — <- t « Pass Function of 

rc o no r»c ••• v:» MTV* - cant inucd . , . 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Conneries 


STR 

3 

FI 

-oo: 


1 Feb 

a: 



16 

: 4 5 

: 5 

8 (Jf 

A x is) 

16 

: 4 5 

: 5 

S (X 

A :% L & ) 

! Z 


0. 

00 5 


! On 

Axis 




|STR 

3 

FI- 

00 

•2 Feb 

32 


• 10 

: 5 1 

: 3: 

( 

1 10 

: 5 1 

: 3: 

( 

1 z 

m — 

0.005 

i On 

Axis 



STS 3 FI -002 
2 Feb 32 
13:34:26 (Y A: 
15:34:2o (X As 
2 • -0.004 in. 
1 - -0.304 in 


;str 

ft 

F 1 - 0 O 2 


:2 Feb 

32 



; 17 

:03 

: 50 

( Y 

Asia) 

: 17 

: 0S 

s 30 

£‘4 

Axis) 

• T 

© -* 

0.01 

5r 

inch ; ■ 

: -*-4 

or 

.Fla 

n 

An: To 


STR. St Fl-0^~:~^ 
2 Feb 32- 

: 13:14:55 (Y-Axis) 
. 13:14:55 (X- Axis) 


15 . 0 ‘.) 


39 . 19 


0.934 
0.921 
0 . 39 3 
0.306 
0.742 
0.650 


0.904 
89 5 
345 
0.715 
0.600 
0.423 


0.906 


0 . 3 4 9 


0.906 
.0.397 
G . 349 
Q.7 


0.613 


ll.^«t 0.3 77 
0.317 
0.600 


1 9 . 9 9 .! 
t i . 7 r : 

1 4 . « 1 

2 2 . i() 
29.1; 

3 3.94 


11.05 
11.75 
1 


11.26 
n. . 7 5 

15.2 3 


29.4 9 
39.35 


1 L .09 
11 . 
15 . 
22 . 
29.33 


■11.36 
11.75 
15.31 
2 3.16 
2 9.58 


19 . 4 4 


0.914 

0.904 

0.860 

0.743 

0.651 

0.524 


0.910 

0.900 

0.350 

0.715 

0.601 

0.433 


0.391 
0 . 882 
0.821 
0.6 72 
0.552 
0.390 


0.907 

0.897 

0.848 

0.719 

0.61(3 

0.445 


0.879 
0.870 
0.301 
0.6 35 
0.505 
0. 338 


10 boles loosened 


Telescope/ Mainf raise 
interface boles 
re co rqued 

RES 41 pcs 

£/. =■ 6 Y » 0.0002 inc 


Telescope/ Mainframe 
inccrface boles 
to rqued 

KEil - 31 pcs 

&X » cY ° 0.001 Inch 


Telescopo/Mainf ratae 
interface bales 
torqued k :- > 4 ; 

KEil - 81 pis . 

Y o 0)0001' inch 


Teles cop a/ Mai nfrane 
incerface boles.;.:, 
torqued ; . . ; 

KER 31 pcs 

o X “ 6Y » 0.0001 inch 


-.r>, gjggTgggyg&S; 
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Core none :it 

MTF 

Technical Jourr.4 

t , 

1 

7*1* .» cope 

0 . M. 

TM XXXI (K1583) pg. 


2 

Ad 3 Induced 2o'iJ v-id .. cion 

0.04 to O.A'.i 

TM XXXI (K1533) pg. 

10a 

3 

SKA ^ 

0.90 to 

TM XXF.l ( K 1 5 3 3 ) pg. 

99 

'■* 


0. IQ 
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The total MTF Is >>!• c a i no d by 

MTr, = MTV*! x MTK : :t MT K , x MTF,. x MTF. 
and an a?p rox laac ion for SWR is "iver. by 

s*-a T » (;/ro mtf 7 

Table II! Is a tabulation of the results. 

Table III. Coopoaite MTF and Extrapolated SWR 


(3) 


(V, 



The r or re l at i on between predicted Si#R (r.-.hie IS.il) and measured S « ?. 
(Table IV) is better than I had expected due ta> the approximation 
methods vised to obcein the predicted -Mines. Sieve r t holes s , it jives 
a decree o: credence to ; he analytical any t oxim.nt ions used. 


■=■6^ 
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Using aoao of the saaa appro.tiaac Lon methods the KM-1 system 
perforaar.ee is predicted by 


iV ' ? ‘FMi ' ay SrM ^ C FM 1 7 *' T F i* KM > Telescope 


( 5 ) 


where 


O.SS V 5 ale scope) 0.90 

using, the smaller value of 0.83, Table V is generated. 

* . « ' • • . . 

Table V. Predicted. FMl System '!.<rvc l S'.»’R IN; rformance Based Upon FMl' 

, aai ??>! Telescope MTF Differences and PFM (September 1981) 
s^' • vV.SWR Performance . N* 'v; = “ . ; •• .a ; 1 : 

•••* r-v '• *■•*'*’*" * • ■*•:**. .... • t .? *i/l. »t 


n .-r- • 

L’* -3.lv ; . 

Sand 

Predicted KMl SUR 
(0.83/0. 9 A) SVJR pCM 

. . 

■ ' •- 

■ a.L » 

- » t ;&••••* .» (0 *.4 2 7 • *• ii 

..... 

. 1 r\ ' i ' 

" V' ^^'0. 410 ' " M 



,»t *;»• t - t r 


i 

. : 0.331 


. A 

. : 0.405 : • 



* ” J 

T- ’ • 

5 

■ 

0.389 



>0.407 


• -n : ■ - I 

I ! ! • ! 

■ •< j «i s 

: H! 5:-:-'V" • 

1 ;• . . | i- «tf 

: » * * 

. 4+ . 'fill-’ ■>»’• »►' 

• ... • 1 ■»<!!« « »{ ■ j . f : 

'»*■ '. v f' 


Data ’. oca; Ion 

Tea: In c I'ra.i c ton is Located In Tit System Test l.og Book FI. Data 
recorded on history tape per Tabic VI. 

Table VI. iiiscory Tapes - lie corded Data 


! • 


was 


■ I 


Time 1 1 o .«S J ) 

liistorv T.ine 9 

1/25 

D 03000 

■ 1/26-1/27 

.0 0 300 2 

1/29-2/1 

1> 0 300 3 

1 -2/2 

!) 0 1004 

2/2 -2/3 

0 0 100f, i 


Additio n a 

2221-503 , 

.i ••ac. 


in : a ran r : on on the test is. a 
T>! FI EFL/MT? Test Report. 

• t-h ..**** rj* ; * • * . 


table 







.1 U :?>; 

i l%‘ 

j.i in. < . . 

• *’ K . ;.*f 

‘i{« • ... , 

;■ *4, ,.|« -v 1 



.} ad 

• V ' j* •’ •••■*•;; * ■-* ^ 

i’- • • «** - •» *; i'vi-'j’ 

hi rti-ss ••iMr.'3»rr- 

Tusjfewrtnrir.r'-;.'. 



in 



US 2 36 - T® 37 t 


U '• 
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*• j. Envjai “ ■’ **7“ 

- . | ^ ftf.'V ' ' * 

^ Suasiry .ot MT T Per ••‘main* o tor FMl T« ! t*:iCO|>«* 

* * ** 

As... -'Ar ' • "■ : 

#»• - *«£■£ i . 

Conclusion* . 



I? , 

9 February 1982 

KS236-78U 

2221-506 


As seen above the :K1 predicted SVTS Svsua |iet£acaance aaets the 
TM spec L: ioatlor. ai S’dR ^ 0.35 ac Li, 750 cycles/ radian with margin. 
It has been noted that out analytical authors are not exact. 
However, there was .;u>>d «:o r re lac 1 oil between predicted values and 
accuai atasurjd ?KM SVR (.September 19.31) per tormance . As an aside 
clicrc s li no quest i.>r. os the adequacy •>:' FMl cross scan axis) 

$UR performance. Since there is no appreciable electrical filter- 
ing component in this direction, the system cross scan SWR should 


be > 0.50. 


Thus it is recommended that failure report F0552 be closed based 
upon the dot a and conclusions presented above. 
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FAILURE REPORT 

CONTINUATION SHEET 



* LABEL FIRST CONTINUATION SHEET USED ’A’. SECOND *B\ ANO SO ON 


— — IOENT1FY ENTRIES BY REFERENCING FR SLOCK NUMBER IN COLUMN. DATE EACH ENTRY. 


Witness samples failed when tested to drawing 50825 Rev. C. Rev. C of drawing 50825 : 


required the witness samples to be tested at 50°C and 952 relative humidity. There 


were no tolerances for temperature or humidity specified on Rev. C of drawing 50825. 


Therefore, the witness samples were tested above design limits. Witness samples from 


the same lot were tested to Rev. D of drawing 50825 and passed. 
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HUGHES AIRCRAFT COMPANY 


SPACE AND COMMUNICATION GROUP 

FAILURE REPORT 


1742 


«. HAAOftAftt UViL . 

HTHlN VAKUAI 

wAsocxanvco * 

— - - L 

8 QUIW 48 WT lOJNTtMCATlON: 

I. UHVITm 


r’nsp’fcgacAApr 

i I mrtH 


&. unit 1 
% 4<aaM«.T 
«a Q module 

tl.OTHIM 


I 1 SUBSYSTEM 
f~~l WRIT 

NAAt< 


pn a*§*m« 

m suajuse 


Q suaAawacLT 7^* 

□ MtCAM Q CAAO 


I PH 08V«LOT**«NT 

J (S3 ••JwocKia 


O.CHVIAOMM8NT 
<«M«N f «ILUM 

wAAoauRvao 


JgjAMI MCNf 
I I I MOW I 


' 1 ^ Hoouve 

(“□***■ 

fiUTNuMCIH | 


I I CAAO 
I 1 'AAT 

] M A*»>UACT\ltH 


PH raoi/hon 
PH ViRAATlOW . 


PI QUALIFICATION 

ph accoptaaci 

rn TSMP*AaTU«« . 
________ AJIUPOA 


J&S/H TEGAATIQN 

I 1 ivtrw 


. I I TWiAMAC VAC « 


f~l LAUNCH OPMAnOK* 

CJ 

MAS. AT - 

______ I 1 QTNfR 


Note: FR was written in error and part was sent to MRB for disposition. 

Refer to NCMR £80985. (Copy attached). — — — — . 


I » CZ 3 'OiLOwtfJO stwona /At TEST HtOuiOGO 
I ! AawOArt/HETCST HOT neauiABO MCAUflO 


21.AUTHOAIZATIOM 


1 20 . UST ALLPAArsnePLAC&C 
»*AT HUMMH 


»AQ«A»L* OtPfCT 


2?.nrv90A« ona oat* a. a«tistio oaq oati continoa 

— J— «— *i^— — « ° V [ { dH w «r„ 

3a ACTK3W** 0 cowwtcTivt ^ ote; Subject FR was written In error. The anomaly observed should no~t~ 
have been written on a Failure Report, instead it should have been recorded on a Non- 


Action. This error had been corrected by the 

initiation of NCMR No. 

280985 and submission of subject hardware for 

Material Review Action. 

This Failure Report is cancelled as of 10/29/ 

81. Note: Part was 

dispositioned "use as is" bv Material Review 

I 11. CONTINUATION 

SD smutuuo 

1 jz.OOCL'M«NT IMTLtMiNTINO 


co wwtcrtva action 

)4.0A*tC CAUia 
Of viairuo 
’A llUftf 


m ocsion 

d3 *NVI«ONM*NTAL 
ph o*p«cTivt pAATt 


CD risTcautc 

PH rerrpRoc 

I I “EST Sf T-UP 


J PH primary 
' CU -houcio 


I | }« AILIABI^ 3.<_, 

11973 SC JUtT >9 


O UNKNOWN 
( ! NOPAll.UA* 

Tzz 2jr 

y a \r/'W 




l 1 MPG. PAOCtOUA* 
PH A4IY/PA0 ERROR 
PH WORKMANSHIP 


«r fu* 

•‘I'd ft" 


n WIRING fANOA , 

cz: ROUGH handlA 

CD WtAA-OUT 

PH CRITICAL 

CD /H 


I i 

I OtPCCT COO* 


PI MINOR 
PH SAP | TV 


c 
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; HUGHES : failure report — — - — sntThT 

L ~J CONTINUATION SHEET fi 7 42 &&&*■ 

hughes aircraft company PR SERIAL NO. | ; 

•LABEL FIRST CONTINUATION SHEET USED 'A'. SECOND 'B\ ANO SO ON 

additional f 

concinuatioi 
SHEET IS) USEE 

f— ■ — - I0ENT1FY ENTRIES BY REFERENCING FR BLOCK NUMBER IN COLUMN. DATE EACH ENTRY. 
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Board authority. A coov of NCMR 280985 ia attached. 
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V PROGRAM NAME ANO NUMBER 

1 GLA 

X MOOEL 

T7/-7 


-&=. 


EQUIPMENT IDENTIFICATION: NAME 

paat number 

S/M 

MANUFACTURER 

T. SUBSYSTEM 

-Tt=LG^ SISSY 

5“/ 3 3 7 W 

Oo2 

S6/2.C- 

a- UNIT 

f?(Zjs-f*hty /-J / /ZjJLet^ 

rt)s^z. 

oo / 


*' D ASSEMBLY □ SUBASSEMBLY 




' a Q MODULE □ UlCAM □ CARD 




II. OTHER 





WHEN FAILURE 
WAS OBSERVED 


I Q SYSTEM 


□ UNIT 


□ ASSEMBLY 

□ SUBASSEMBLY 


A TIME OBSERVED 1 S. OATS OBSERVED 

■ZlMO [mo t) DA g YR 8 


Q MODULE 
□ Mi CAM 


□ CARO 
Q PART 


FAILURE WAS 

00SERVCQ 
H ENVIRONMENT 
WHEN FAH.UA8 
WAS OQSfcAVEO 


C3 DEVELOPMENT 
IN-PROCESS 


S^iN-Pf 


□ QUAURCAT10N 

□ ACCEPTANCE 


G INTEGRATION 
□ SYSTEM 


Q LAUNCH OPERATIONS 

□ 


I SI ENT 

□ EJUC/RR 


□ RADIATION 

□ VlCRATK3N_ 


□ temp_ 

_AXl3 FOR,. 


□ THERMAL VAC_ 

_X »N TYP? 


_HRS AT_ 
. □ OTHER 


1A DESCRIPTION 

OP failure UjHi^jcz Mov+irt*** fZcrzZi I -r/Z^rr/^j Xsr£/*y+e& &<7= P<^*T<= T“o TMr 


f&L-rtc*& o E ~7>/*r T. P- cs 7>as~ rr**zju*z. B&ruy? s>^*a 


Pierre our s£. ,n ^<-o. 


15. TEST PROCEDURE 

’ TP 3 io/r^/i 


t& VERIFICATION AMO 
FAILURE ANALYSIS 


I PARA 

? 4,7. hi. 4 


IS. ORIGINATOR 

J. 


'out. * oah 

! -2.-7-Z/ ! //-g-feo 


I?. CON n NO At 
Q SHftffT U5EI 


V'u, 


tliQaHrrt-reztr 


Svs7K*rr 


1—oC, 


Ac&u? £EzL P/te&S -TMat-rr err-r<?-+^r t^-&£2SGS£22£- 


i ^FOLLOWING REWORK/ R5TEST REQUIRED 
Q HEWORK/RETEST NOT REQUIRED BECAUSE 


IS. FAILED ITEM NAMfe __ 

AND PART NUMBER QC> § 


-r^JT P^rc. /-7/gcp t^^>v-o9r 


a 

2 

IM 

h 31. AUSTORHAtlCN^ /J/' 1 0R3 r BATE 

Ir-E-Tr- \//'/S-Xf 
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Q SHEET USB 
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F- 
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M. 

D 
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2 

21 RCWORK/HETEST ES 

ACTION Tax £/i 

24. QA ficWOm 

ft's 

A1BK/E f-.» l* - 

J*s*- ^^8 Sb~tv rK*-, a //J r.zz--r7l3 


a.^WT 


2 a UST AU. parts REPLACED 
PAR, NUMBER 

CKT SYM 

PART LOT NUMBER 

OATE COOS 

manufacturer 

PRO BA OLE DEFECT 

ANALYSIS NU» 
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— - ■ .' ; 
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1 1 

g. CONDNUA 
Q SHEET USI 


XX CAUSE ANO 

CORRECTIVE ACTION 
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31. CONTINUATION 
Q SHEET USED 


zy ffia closure 


CORRECTIVE ACTION 


^CMe4Z3WUTmLU^,i 


34. BASIC CAUSE 
OF VERIFIED 
failure 


I DESIGN 

I ENVIRONMENTAL 
1 DEFECTIVE PARTS 


.2v EST EQUIPMENT 
Gtest procedure 


L. WPG. PROCEDURE 
“| ASSY/FAB ERROR 
! WORKMANSHIP 


I WtRING ERROR 
I ROUGH MANOUNG 
I WEAR-OUT 


M. failure 
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j Q PRIMARY 
. G INOUCED 


Q UNKNOWN 
□ VO FAILURE 
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I/-/T-C, 
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